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This huge crusher will take rocks as large as 3 x 5 x 10 feet, reducing them to 6-inch size at the rate of 800 tons per hour. Diameter of hopper, 20 feet ; 

height of machine, 18 feet 11 inches; total weight, 425,000 pounds. 

A MAMMOTH GYRATORY STONE CRUSHES. —[See page 314.] 
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A PRECAUTION AGAINST WATER FAMINE. 

With drinking water retailing at thirteen cents a 
gallon and farmers driving their cattle six and eight 
miles for water, the inhabitants of the Hudson valley, 
at least, will realize that those who have spoken of 
the possibilities of a water famine in New York city 
have not been crying "wolf" when there was no wolf. 
Thanks to the fact that the extraordinary rains of 
last winter filled all the reservoirs of the Croton water- 
shed to overflowing, there was no immediate danger, in 
spite of the recent extraordinary drought, of a scar- 
city of water in this city. But had the past season 
chanced to be as dry as the present one, conditions 
would have been very different. 

The average daily consumption of water in New 
York is 325,000,000 gallons daily, and it is increasing 
at the rate of about 15,000,000 each year. The aver- 
age daily flow of the Croton River, from which New 
York gets its water, during the forty years in which 
observations have been taken, is 402,330,000 gallons; 
but during that time, in six different years, the aver- 
age daily flow has been less than the present daily 
consumption. In 1872 it was 260 million gallons; in 
1880, 205 million gallons; in 1883, 230 million gallons; 
in 1885, 295 million gallons; and about the same 
amount in 1892. Another dry year occurred in 1895, 
when the average daily flow was only 263 million 
gallons; or over 60 million gallons less than the pres- 
ent daily consumption. These dry years are, of course, 
offset by correspondingly wet years, and it is by build- 
ing dams in the watershed and impounding the water, 
that the deficiencies of the dry years are compen- 
sated by drawing on the water thus stored to meet 
the city's demands. 

During the past forty years the city has built suc- 
cessive dams on the various branches of the Croton 
River to meet the growing demand of New York for a 
larger reserve, until at the present time there are in 
the Croton watershed nine separate dams, with one 
under construction, which, together, will have a total 
storage capacity of 104 billion gallons. During the 
past winter, from the 6th of November to the 15th of 
March, all the reservoirs on the watershed were full 
and overflowing, and there was an overflow over the 
new Croton dam (located about 2 miles from the point 
where the Croton River empties into the Hudson), 
which continued uninterruptedly for eigbt months, dur- 
ing which time over 80 billion gallons of water ran to 
waste. 

With a view to increasing the storage capacity in 
the watershed, the engineers of the Aqueduct Com- 
mission recently made a careful survey of the one re- 
maining section of the watershed which has not as 
yet been fully developed and where a large amount of 
additional storage can be secured at a relatively low 
cost for the dam and accessory works. The site on the 
east branch of the Croton River above the present 
Sodom or East Branch reservoir, selected for the new 
dam, is decidedly favorable for cheap storage, the bot- 
tom being broad and flat, ' the sides steep and abrupt, 
and the closure of the valley requiring the construc- 
tion of a comparatively short, low, earthen dam, which 
could be built in two seasons of work. The construc- 
tion of this dam at a cost of about $3,250,000, would 
provide for an additional storage of 20 billion gallons 
of water. 

Now the question may be asked, Why should an ad- 
ditional dam be built in the Croton watershed when we 
have under construction the great Catskill project 
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which is designed to bring ultimately an additional 
daily supply of 500 million gallons into the city? The 
answer is that the most sanguine estimates, based upon 
the present rate of progress, place the period which 
will be required to render the new water supply avail- 
able at about six years; while, judging from the ob- 
stacles which have been encountered in the survey for 
the great , siphon below the Hudson River, the time 
may be easily two or three years more than that. 
Now taking the average daily increase in consumption 
during the next 7 years as 17 million gallons (a con- 
servative estimate in view of the rapid growth of New 
York city), it will be seen that, before the Catskill 
supply is available, the average daily consumption 
will be 43 million gallons greater than the average 
daily flow of the Croton River during the past forty 
years; and it might well happen that two successive 
dry seasons, such as have occurred in the past, might 
find the city with empty reservoirs and a daily river 
flow that was less than the daily consumption. 

As to the probability of the proposed dam becoming 
filled in any particular year, it can be said that the 
records of the past forty years, except during the time 
that was required for filling the new Croton reservoir 
on its completion, show that a- very large amount of 
water ran to waste, every year, past the Croton dam, 
a quantity which has varied from 35 billion gallons to 
more than 200 billion gallons. 

For the above reasons it seems to us that the secur- 
ing of an additional supply of 20 billion gallons for 
the relatively low expenditure of $3,250,000 is a pro- 
position which should commend itself to the author- 
ities. 

CARNEGIE MERIDIAN ASTROMETRY EXPEDITION. 

Astronomers are very much interested in the meri- 
dian astrometry expedition, which has been sent 
out by 'the Carnegie Institution in charge of Prof. 
Boss of the Dudley Observatory. 

The party sailed for Buenos Ayres a few days ago, 
where a temporary observatory is to be built in the 
Argentine Republic, at San Luis, on the edge of the 
Andean plateau. This locality has been selected on 
account of its clear, calm nights and the purity of its 
atmosphere. 

This gigantic task of star measurement in the sci- 
ence of exact meridian astrometry consists of a series 
of observations of about 25,000 stars that have been 
frequently observed with precision in the southern 
heavens. 

The Carnegie Institution hopes to reach an accu- 
racy which has long been the problem of fundamental 
work in astronomy, that of making reciprocal ob- 
servations on the same stars with the same instru- 
ments alternately used in two hemispheres. About 
1,688 stars have already been catalogued, all from the 
north to the south pole of the heavens, and this work 
has resulted in interesting conclusions in reference to 
star streams, the solar motion in space, and other 
stellar problems. 

The progressive conception of astronomical work 
by the Carnegie Institution is cognizant of the im- 
perative need of further observations upon the stars 
of the far southern constellations. 

There are but few observatories in the southern 
hemisphere, therefore the astronomers of that hemi- 
sphere are in need of reinforcement. 

In connection with this expedition it might be re- 
called that the astronomical world is in debt to an 
American astronomer, in a great measure, for all that 
is known of the southern heavens; for there stands in 
the Argentine Republic the Cordoba Observatory, a 
splendid national institution, due to the scientific 
genius and energy of Dr. Benjamin A. Gould, an 
eminent American astronomer, who resided there for 
fourteen years and made a vast number of valuable 
observations. 

Prof. Lewis Boss, who is in charge of this great 
astronomical work, is splendidly equipped for the 
work, and the world will watch with eager interest 
the result of his five years' observation of southern 
stars. 

DETECTION OF CARBON MONOXIDE IN THE AIR. 

Poisoning by carbon monoxide is of frequent occur- 
rence, for this gas is extremely poisonous and it is 
generated in many ways. The danger of poisoning' is 
increased by the fact that the gas is colorless, odor- 
less, and tasteless. Its toxic power is sixty times that 
of carbon dioxide. It is absorbed in appreciable 
quantities by the blood from an atmosphere contain- 
ing it in the proportion of one part in 5,000.- When 
air containing one part of carbon monoxide in 2,000 
is inhaled, the blood absorbs as much carbon monoxide 
as oxygen, and death ensues. 

The presence of carbon monoxide in considerable 
proportions may be detected by drawing some of the 
suspected air, with an aspirator, through a solution 
of silver nitrate. If the air contains nfuch carbon 
monoxide the liquid soon assumes a grayish tint, due 
to the reduction of the nitrate to the metallic form. 
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This method is only qualitative and not very sensi- 
tive, but it is very convenient for discovering leaks in 
furnace pipes and flues and in ascertaining whether 
the latter have been sufficiently ventilated to be safely 
opened for cleaning. 

MM. Levy and Pecoul have devised a method and 
apparatus by which as small a proportion of carbon 
monoxide as one part in 100,000 can be detected, and 
very small quantities can be determined quantitatively 
by persons entirely inexperienced in chemical manipu- 
lations. This method is based on the power of carbon 
monoxide to decompose iodic acid, with the liberation 
of iodine, which is betrayed by its color. 

The apparatus, which is arranged compactly in a 
wooden case, comprises an aspirating bottle of known 
capacity, a test tube containing, chemically pure an- 
hydrous iodic acid (iodic anhydride, I 2 O s ) and a long 
air tube, part of which is immersed in a water bath 
heated to 144 deg. F. by a small spirit lamp. The air 
first traverses the heated coil, then bubbles through 
the iodic acid, to which- it gives a red tint of intensity 
proportional to the quantity of carbon monoxide, and 
finally reaches and fills the aspirator. At the end of 
the operation the proportion of carbon monoxide in 
the air can be estimated by comparing the liquid in 
the test tube with a color scale, in which each tint 
corresponds to a definite proportion of carbon' monox- 
ide. Still greater precision can be obtained by using 
a scale of colored liquids in sealed glass tubes. • 

Iodic acid is so sensitive to the action of carbon 
monoxide that this method is not suitable for air 
containing more than one part of carbon monoxide in 
10,000. If the proportion is greater than this the sus- 
pected air must be diluted with pure air, in definite 
or indefinite proportions, according as a quantitative 
or only a qualitative analysis is desired. 

As a prolonged exposure to an atmosphere contain* 
ing even one part of carbon monoxide in 20,000 is in- 
jurious to health, tests of this character should be 
frequently made in all establishments in which there 
is danger of contamination of the air with this poison- 
ous gas, all leaks should be promptly discovered and 
repaired, pipes should be thoroughly ventilated before 
they are entered for cleaning, men should not be com- 
pelled to remain long at posts where the air is un- 
avoidably contaminated, all conduits which may con- 
tain carbon monoxide should be painted red, and 
workmen should be strictly forbidden to remain- in 
their vicinity except when actually at work there. 

THE FALLACY OF ARTIFICIAL FOOD. 

In these days of concentrated foods prepared from 
natural sources — such as condensed and dried milk, 
concentrated albumen, beef extracts, etc., there seems 
to be a tendency to sacrifice the pleasures of the 
table to convenience, portability, and time saving; 
and the question might arise, Would it be possible 
for us to exist entirely on artificial food? According 
to Francis Marre, it appears to be improbable that 
this consummation, whether devoutly to be wished or 
not, will come into effect. The human stomach is not 
merely a chemical laboratory, but also a creature of 
habit, that calls for work. It demands a certain bulk 
of material, out of which the intestines can take 
the nourishing constituents, while rejecting the innu- 
tritious. As soon as the intestines are relieved of 
the necessity of seeking out the necessary and reject- 
ing the unnecessary portions of food, the digestive 
function is suppressed. Further, certain bacteria must 
be introduced into the digestive tract, whose co-opera- 
tion is absolutely necessary to proper assimilation of 
the food. Chemically-pure artificial foods would be 
free from all bacteria. The human system is accus- 
tomed to be nourished by various kinds of aliments, 
no one of which is alone sufficient to promote life. 
In order to imitate these constituents, , the chemical 
foods would have to be prepared in an extraordinary 
degree of variety and complexity. Eating is not 
merely a matter of introducing into the system a 
certain weight of materials, which will develop a cer- 
tain number of heat units. The reception and diges- 
tion of food must be accompanied by a certain degree 
of pleasure, in order to permit it to be properly assim- 
ilated. Experiments made with a dog show that the 
secretion of those stomachic juices which are neces- 
sary to the commencement of the digestive processes, 
ceases immediately, and remains absent during sev- 
eral hours, as soon as a feeling of displeasure is ex- 
cited in the animal. 



The twelve new torpedo boats under construction for 
the German navy are to be driven by steam turbines. 
According to Engineering, it is planned to try four 
different types of turbines. The three boats which 
the Vulcan yards near Stettin are constructing are to 
be equipped with turbines of the Curtis type. The 
four boats which the Schichau yards of Elbing and 
Danzig have undertaken to build, will have Melms and 
Pfenninger turbines. Of the five torpedo boats under 
construction at the Germania yards at Kiel, four are 
equipped with Parsons, and one with Zoelly turbine* 
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ENGINEERING. 

The " Kaiserin Elizabeth " has recently been com- 
pletely modernized. Her old 9.4's have been replaced 
by 6-inch guns, and several of the other 6-inch mounted 
in different positions. The rig has also been changed. 

Rear Admiral Holiday, Chief of the Bureau of Docks 
and Yards, recently spent three weeks in investigating 
the new naval base at Pearl Harbor in the Hawaiian 
Islands. He states that there are 5,000,000 cubic feet 
of coral and sand, which must be dredged out to pro- 
vide the required depth. The estimated cost of the 
completed harbor, which is to be finished by 1912, is 
$5,000,000. Mare Island and Bremerton yards on the 
Pacific coast, are also to be greatly enlarged. 

The Hudson River tunnels have now been in oper- 
ation for sufficient time to enable detailed figures to 
be given as to their earning capacity. The present 
gross earnings per car mile are almost twice as great 
as those of the Subway and Manhattan Elevated lines, 
the Hudson tubes earning 40 cents per car mile as 
against 21% cents and 21 cents, respectively, for the 
Subway and the Elevated roads. The higher rate is 
due to the shorter distance between termini of the 
tunnel lines. 

The thriving city of Seattle is engaged in reducing 
the heavy grades which occur in certain sections of 
the city by a process of sluicing, which is giving 
good results. Both salt and fresh water are being 
used for the purpose, and the. contractors, Lewis & 
Wiley, are using it to the extent of 25,000,000 gallons 
a day, one half of this being taken from the bay, arid 
the other half being obtained by purchase from the 
city or directly from Lake Washington. To date, 
• there has been sluiced into Elliott Bay the total of 
1,800,000 cubic yards of material. 

The president of the Fore River Shipbuilding Yard, 
Francis T. Bowles, lately chief constructor and a 
rear admiral of our navy, is to be congratulated on 
having created a new record for quick shipbuilding 
in this country. Our first American "Dreadnought," 
the "North Dakota," which will be launched November 
10, will be about sixty per cent completed when she 
takes the water. It was plainly Mr. Bowles' agitation 
for the construction of warships in government navy 
yards that started thei present era of the rapid 
construction of ships by private builders in this 
country. 

The rapidity with which England builds her war- 
ships is shown in the remarkably short time occupied 
in the construction of each of the six "Dreadnoughts," 
which she will have afloat by next month, when the 
"Collingwood" has been launched. The average time 
of construction, from the time of laying the keel to 
the launch, was seven and one-third months. With 
this rate of building and the large number of govern- 
ment and private dockyards at her disposal, she could 
pretty well replace the wastage of war, as it occurred, 
with new ships, if she should ever be forced to a pro- 
tracted struggle. 

Although it is early as yet to compare the cost of 
operation of electric and steam locomotives, enough 
has transpired to indicate that the electric locomo- 
tives cost considerably less. It takes 30,000 miles of 
running to wear down the tires of an electric loco- 
motive 1/32 of an inch, whereas that amount of wear 
will take place in from 8,000 to 9,000 miles on steam 
locomotives. It is not necessary to give the electric 
locomotive a roundhouse inspection at the end of 
every day's work. They are inspected at the end of 
every thousand-mile run, and the work can be done 
in about three and a half hours. According to J. P. 
Kelly, speaking before the Traveling Engineers' Con- 
vention, the roundhouse examination consists in blow- 
ing out the electrical apparatus with an air blast; 
examining the motors; cleaning the commutators, con- 
tactors, switches, and controllers; gaging the contact 
shoes, and oiling the journals. The inspection can 
be commenced at once, since there is no fire cleaning, 
coaling, or watering to be done. 

In the tests conducted at the fuel testing plant at 
St. Louis, Mo., and Norfolk, Va., to determine the 
values of different kinds of fuel for use in the gas- 
producer, the United States Geological Survey obtained 
some interesting results with a bone coal which is 
found in West Virginia. Although the fuel was found 
to be of little value' under the steam boiler, it gave 
good results in the gas-producer, where it developed 
a brake horse-power for each 1.65 pounds of coal con- 
sumed in the producer. The lumps of coal were 8 
and 10 inches in diameter. Some consisted of a 
high-grade bituminous coal, others appeared to be 
simply lumps of a heavy and very hard rock. All 
of these lumps, except the largest, burn entirely 
through in the producer. There is hoi » tendency to 
clinker or coke, arid very little * stoking ' is required. 
There was a high percentage of about forty-five per 
cent of ash. With proper crushing and suitable atten- 
tion the deposits of this fuel will prove to be decidedly 
valuable for producer-gas plants. 



ELECTRICITY. 

The life of a 4-inch trolley wheel averages between 
8,000 and 10,000 miles, while a 5-inch wheel will run 
between 20,00 and 25,000 miles, as shown by extensive 
tests with trolley wheels in Baltimore. The results 
of these tests were reported by H. H. Adams before the 
Interurban Railway Engineering Association. 

A new postal transport system, which will render 
the service independent of railways, is interesting the 
postal authorities of Milan, Italy. It is proposed to 
construct an underground tube for small electric trains 
consisting of an engine and two or three postal cars, 
which will run at over 90 miles per hour. The wheels 
would have leather tires and run on cement rails. The 
line would run between Milan and Genoa, a distance 
of about 100 miles. 

An automatic grade-crossing gate has recently been 
installed on the Montreaux-Bernese Oberlarid electric 
railroad - in Switzerland. At a certain distance from 
the grade crossing a parallel line close to the main 
trolley wire is connected with the power by means 
of the trolley bow. This energizes the motor which 
lowers the gate across the highway. At the same 
time an electric bell is sounded and a couple of elec- 
tric lights are lighted as a warning that a car is ap- 
proaching. The gates are lowered in about twenty 
seconds. After the car is passed they are raised by a 
counterweight. 

By photographing the spectrum of an ordinary 
spark on a rapidly-moving photographic film, T. 
Royds, writing in Electrical Engineering, London, has 
been able to determine the constitution of the electric 
spark. He finds that at first there is an almost in- 
stantaneous luminosity, due to the initial air discharge, 
after which the light of the spark comes mainly from 
the metallic vapor produced. Streamers of luminous 
vapor appear at both the positive and the negative 
electrodes; and when the self-inductance of the spark 
is increased, several streamers start from the elec- 
trodes during a single oscillation. 

The- rectifying effect of an alternating-current arc 
has been studied by J. Sahulka, writing in the Elek. 
Zeit. He finds that ordinarily the lower carbon of 
the arc is positive, but that this depends upon the 
temperature of the electrode. The cooler carbon is 
always positive, so that by using carbons of different 
thickness, the thinner one, which would necessarily be 
hotter, would be negative. The author has used the 
arc for rectifying purposes by having one of the elec- 
trodes consist of a rotating carbon disk. The current in 
the external circuit would then flow from the sta- 
tionary electrode to the relatively cooler rotating elec- 
trode. In this way he obtained a direct current of 
one-seventh the strength of the alternating current. 

To increase the resistance of the tungsten filament, 
and thus permit the use of a shorter filament' in- the 
lamp, a new process of manufacture has been evolved, 
which consists of mixing thorium oxide with * the 
tungsten. The. tungsten and thorium oxide are com-' 
bined in various proportions and mixed with thirty-five 
per cent of an alloy consisting of cadmium, bismuth,- 
and mercury. - This alloy is vaporized in the' course 
of manufacture. ■ It is claimed for the resulting fila- 
ment that with the addition of twenty per cent of 
thorium oxide its resistance is increased fifty per 
cent. As much as fifty per cent of thorium" oxide : may 
be used, but a higher percentage renders the filament - 
too brittle. 

It is found that in an ordinary room, from which 
sunlight is excluded, the brightness of the daylight 
commonly runs as low as i/10, or even 1/100 candle- 
power per square inch. The intrinsic brightness of 
nearly all artificial lights is much greater than this, 
which accounts for the injurious effects they produce 
on the eyes if located within the range of vision. In 
a paper read before the Illuminating Engineering So- 
ciety of Philadelphia, J. E. Woodwell discussed- this 
subject, arriving at the conclusion that the best il- 
lumination is a diffused light of from 2/10 to 1/10 
candle-power per inch. Although ultra-violet light has 
heretofore been held accountable for strain and other 
injury* of the eye, he points out that there is less ultra- 
violet light in the rays of various incandescent illumi- 
nants than in direct or even reflected sunlight. 

The success of the electric system on the New 
Haven Railroad was discussed recently by an elec- 
trical engineer -of that line. - He states that train de- 
lays at the present time are less than those occurring 
during-srteam operation; The advantage of using loco- 
motives consisting of two individual half units and 
operable individually, , or as a pair, by single crew, has 
been demofistrated. " Seventy-five per cent of the traf- 
fic is operated with half-unit locomotives. A pound of 
• coal burned at the central station produces twice the 
drawbar pull of a pound of coal in the steam locomo- 
tive. But the greatest value of the electrification is 
that it increases traffic capacity, owing to the facility 
it offers of making rapid main-line and yard-train 
movements. In other words, the electrification per- 
mits a tremendous increase of traffic without an in- 
crease of track mileage. 



SCIENCE. 

Seeds of wild fruits and vegetation growing in Cen- 
tral China are to be forwarded to Luther Burbank 
to see if he can cultivate them and produce luscious 
fruit and useful trees and foliage in places rarely 
penetrated by white people. 

Fossil Eggs Found in a Mine. — Fossil eggs, some of 
them large as a man's head, which were recently found 
in the 2,000-foot tunnel at Copperreid, Nevada, have 
been pronounced genuine by Prof. Horace Chapman, 
of the University of Pennsylvania faculty. The eggs 
were found by blasting in the end of the tunnel. The 
adjoining strata indicated to the discoverers that the 
fossil eggs had been buried to a depth of about 7,000 
feet. The specimens show that minerals have dis- 
placed the contents of the eggs. 

At the end of this year (December 22-23) there will 
be a total eclipse of the suri, visible only in the south- 
ern hemisphere. Astronomers have been" endeavoring 
to find a spot from which the eclipse can be observed. 
Bouget Island, situated in "latitude 54 deg. 22 min. S. 
and longitude 3 deg. 1 min.- W., has been suggested, but 
M. W. Downing, director of the British Nautical Al- 
manac, points out the important fact that this island 
lies 10 minutes south of the southern limit of the zone 
of totality, so that only 0.988 of the sun's diameter Will 
be eclipsed. 

A research party from the American Museum of 
Natural History, headed by Barnum Brown,' has dis- 
covered part of the skeleton of a Tyrannosaurus Rex, 
a prehistoric animal, in the Bad Lands several miles 
south of Glasgow, Mon. The fossil, which is 40 feet 
long and 22 feet high, has a perfect skull, an entire 
set of ribs, back bone, and hip girdle and practically 
supplements the specimen discovered in the same 
section in 1902. The first fossil had good hind limbs 
but incomplete back bone. The museum will now be 
enabled to mount a complete animal. 

Balloonists and mountain-climbers have long known 
that the temperature of the air falls as the altitude 
increases. It has recently been discovered that this 
decrease in temperature has its limits. "Sounding" 
balloons, freighted with automatic recording instru- 
ments, have been sent to heights far exceeding those 
which any balloonist can hope to reach. The records 
obtained show that at a height of about eight miles 
the thermometer ceases to fall, and may even rise. 
The distinguished French meteorologist Tisseranc de 
Bort claims also to have discovered that at a certain 
level, the air above the poles is warmer than that 
above the equator, an anomaly which must be more 
fully demonstrated than is now possible, before it can 
be accepted. 

It has long been known that sea water contains gold 
in solution, but in quantities so small that , J all at- 
tempts to extract it have 1 proven' unremunerative. 
Luther - Wagoner has recently revived the hopes ef 
the gold seekers by demonstrating that the quantity 
of gold varies greatly "iri different parts of the oceari, 
the ratio between the extremes being' 1" to 30, and that 
the richer specimens" of sea* water may repay workirig 
for gold. In the' first place, Wagoner finds that both 
gold and silver are more abundant in sea water taken 
from great depths than in "the shallow waters near 
the shore: The following table shows; approximately, 
the number of grammes of gold aid of silver that he 
finds' in a cubic yard of Tieep-sea water from variohs 
localities^ 

Locality. Gold.' Silver. 

East of -Georges Bank. ^3.9 23.1 

South "of ' Georges Bank "1.8 4.4 

Delaware Bay. .*.?.' 1.7 11.9 

It would be 'difficult and costly to bring these waters 
to land, but possibly floating extracting establishments 
could be used. 

The volcano of HUauea ' is exhibiting phenomena 
never before known in 'the eighty years during which 
it has been closely observed.'' The activity in the cen- 
tral pit of the crater' is of an explosive and spasmodic 
type never before" noted there.' The molten lava rises 
from the central pit from 10 to 400 feet within a few 
hours, and then as suddenly or more suddenly drops 
again, to rise and fall in the same way — unprecedented 
so far as this volcano is concerned. When it is con- 
sidered that the area of this central pit is from 40 to 
50 acres, the amount of matter that rises in it and 
then falls and rises again — squeezed out of it as it 
were, to be sucked back again — is enormous. The only 
hypothesis so far suggested for this unusual action is 
that in the movements that have been going on within 
the earth's crust at that point, a great cavity has 
formed like a Titan's trap, which gradually fills up 
with gases, which force the molten lava up into the 
pit until the gases accumulate to such an extent as to 
fill the trap and escape, allowing the lava to flow back 
into the trap. The earthquake of September 20, which 
was at first believed to have emanated from Mauna 
Loa, is now thought to have come from Kilauea. It 
has created a line of fissures extending for miles from 
Kilauea — first southeast and then northeast, through 
the sparsely settled districts of Puna. 



312 



Scientific American. 



November 7, 1908. 



THE FOURTH VANDERBILT CUP AUTOMOBILE RACE. 

As mentioned in our last issue, the fourth automo- 
bile race for the Vanderbilt cup was run off upon a 
triangular course on Long Island on the 24th ultimo. 
The course this year was much better than before, 
owing to the fact that nearly half of it consisted of a 
fine smooth roadway of concrete, the turns of which 
were slightly banked and the grade crossings abolished. 
The grand stand was located about halfway between 



should be added Acme and Chadwick 6-cylinder ma- 
chines of 60 horse-power each. 

The foreign cars consisted of three 120-horse-power 
Mercedes machines; a 120-horse-power Hotchkiss, a 
115-horse-power Renault, and a 60-horse-power Isotta. 
The Hotchkiss and Renault cars were high-powered 
racers which had appeared in the previous Vanderbilt 
cup race, while the Isotta has won several of the big 
races during the past summer. 



without difficulty, with the exception of Foxhall Keene, 
who had trouble with his Mercedes. Robertson was 
obliged to stop his No. 16 Locomobile racer in front 
of the grand stand, to refill the radiator at the end of 
the first lap. He completed this lap of 23.46 miles in 
20 minutes and 54 seconds, and was, consequently, in 
the lead. The Isotta car made its first round in 
21:52, and a Chadwick in 21:53. At the end of the 
second round the Locomobile No. 16 still led, but the 




Filling the fuel tank of the Isotta in front of the grand stand. 

This 60-horse-power Italian machine was beaten by only 1 minute 48J seconds. 



The Long Island motor parkway, which formed half the coarse. 

The view shows the descent from one of the bridges, and the sharp, slightly banked curve before the 

grand stand is reached. 



each end of the parkway. The cars traveled east from 
the grand stand to the end of this parkway, thence 
west across the island to Jericho. From this point 
they followed the Jericho turnpike along a fairly 
straight road to Westbury, and from Westbury the 
course led south to the other end of the parkway. 
Despite the fact that it was especially prepared for 
fast-traveling automobiles, the surface of this parkway 
was rather wavy, and produced a constant jumping 
of the machines when they attempted to make high 



The race was started promptly at 6.30 A. M. The 
oiled roads, forming more than half of the course, 
were very slippery, and made necessary the use of 
steel-studded, non-skidding tires. The first car to 
Btart was a Locomobile racer. This was followed by 
the smaller Knox stock car, while car No. 3 was a 
120-horse-power Mercedes, driven by Strieker, who had 
had an accident a week before, but had not been seri- 
ously injured. All of the seventeen cars started in 
good shape, and succeeded in completing the first lap 



Chadwick and Isotta had changed places. The end of 
the third round found them in the same position. The 
fourth round saw the Chadwick in the lead, the Isotta 
second, the Mercedes No. 3 third, and the Locomobile 
No. 16 fourth. In the fifth round Mercedes No. 3, 
driven by Strieker, and the Isotta car changed places; 
while at the end of the sixth round the Chadwick was 
first, the Locomobile No. 16 second, the Isotta third, 
and the Mercedes No. 3 fourth. During the seventh 
round the Locomobile moved ahead to first place and 
the Isotta to second place, while 
Mercedes No. 3 was third. The 
cars ran in this order until the 
end of the tenth round, when 
Mercedes No. 3 dropped out and 
Mercedes No. 5 attained third 
place. In the eleventh or final 
round Locomobile No. 1 forged 
ahead of Mercedes No. 5. 

The reasons for the changes 
in place of the leading cars, as 
well as some of the troubles of 
the others, are given herewith. 
During the first round, Merce- 
des No. 18, which waB owned 
and driven by Foxhall Keene, 
had a fiare-up at the carbureter. 
Mr. Keene managed to ex- 
tinguish the flames and continue, 
but this mishap had cost him a 




speed. The fastest speed was probably made upon 
the Jericho turnpike, where some of the drivers be- 
lieved their machines traveled 95 miles an hour. 

Of the nineteen machines entered in the race, but 
seventeen started. A Brasier car broke its steering 
gear while being driven to the starting line, and a 
B. L. M. was not completed in time to compete. The 
American cars were headed by two 120-horse-power 
Locomobile racers, and two 115-horse-power Thomas 
racers that competed in the last Vanderbilt race, two 
years ago. The third Thomas machine, of 80 horse- 
power, is the same car that was driven by Strang in 
the Grand Prix race in France last summer. Two 
Matheson machines of 60 and 85 horse-power and 
two Knox cars of 40 and 50 horse-power completed 
the list of 4-cylinder American machines, . To these 



The winning 120-horse-power Locomobile finishing. 
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full half hour. As Robertson lost nearly tw6 minutes 
refilling his radiator at the end of his first lap, the 
time of his second lap was lengthened to 22:13. Not- 
withstanding this he was still leading, though by 15 
seconds only. The Chadwick made its second lap in 
21:29, and consequently was 4 seconds ahead of the 
Isotta. Strieker's No. 3 Mercedes had tied the Chad- 
wick (the times of both being 43:22 for the first two 
rounds) after a round in 20 : 57, and Locomobile No. 1 
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a badly-fitting dismountable rim, so that at the end 
of the eighth round it was only running sixth. 

The same order was maintained during the eighth 
and ninth rounds, but in the tenth Strieker's Mercedes 
was put out of the running by a broken fan blade 
hitting the radiator, breaking it beyond repair. Mr. 
Vanderbilt's Mercedes, No. 5 (driven by Luttgen), there- 
upon took third place. At the end of the tenth round 
the Isotta was 4 minutes and 10 seconds behind the 
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photographs) to the grand stand. "Time 4 hours, 
48 1/5 seconds," yelled the announcer, and it was 
known that one of the fastest and staunchest of 
American machines had won the Vanderbilt Cup at 
last. Robertson had defeated Lytle and his Italian 
Isotta car by but 1 minute 48 1/5 seconds, however, in 
the second long-distance race on the same course, in 
which the latter machine had averaged about 64 miles 
an hour; for in the sweepstakes race on October 10 
the Isotta made an average speed of 64.2 miles an 
hour, while in the Vanderbilt Cup race it made an 
average of 63.7, the average speed of the winner, which 
had about double the horse-power, being 64.39. The 
chief cause of the more powerful machine failing to 
make a higher average is given as being the uneven- 
ness of surface of the cement parkway and the fact 
that there were many curves in it. In the 1906 race 
(which was won by a Darracq machine with an aver- 
age speed of 61.43 miles an hour) Tracy made the 
fastest round with one of the two Locomobiles that 
competed this year, his average speed on that occasion 
being 67.66 miles an hour. The record fastest lap 
was made by Lancia on a Fiat in the 1905 race. His 
average speed for the lap was 72.88 miles an hour. 



The winning Locomobile racer shooting over a bridge on the motor parkway. 



Varnish Made with Carbon Tetrachloride. 

Carbon tetrachloride is an excellent solvent for 
many resins, particularly such as are dissolved by 
benzine and mixed nitric and hydrochloric acids but 
are nearly or quite insoluble in alcohol. A very su- 
perior varnish is made by dissolving gum dammar 
in carbon tetrachloride heated to 120 deg. P. This 
varnish is easily applied and gives a tough, trans- 
parent coating which wears better than dammar var- 
nish made with turpentine. 

Some resins of the copal class, which dissolve with 
difficulty in turpentine and very slowly in boiled lin- 
seed oil, dissolve readily in hot carbon tetrachloride. 

Carbon tetrachloride also possesses the property of 
completing the dissolving action of alcohol on many 
resins, so that these dissolve quickly and entirely in 
alcohol mixed with from 10 to 20 per cent of carbon 
tetrachloride. Gum lac, sandarac, and some other 
resins, for example, dissolve but slightly in commer- 
cial denatured alcohol of a strength of 90 degrees, 
owing to the presence of water, but they dissolve 
completely on the addition of 10 or 20 per cent of 
carbon tetrachloride. 



was fifth after having completed its second round in 
precisely the same time as its mate, viz., 22:13. No. 
12 Thomas racer was sixth. Its first and fastest 
round had been made in 22: 04. The mate of this 
machine, No. 19, had trouble with its gears in the 
second round and dropped out. No. 15 Matheson, the 
85-horse-power car driven by Chevrolet, cracked a 
cylinder and was obliged to quit. 

In the third round Robertson made the fastest time, 
as he completed the circuit in 20 : 17, which was at the 
rate of 69.39 miles an hour. The 6-cylinder Chadwick 
was 1 minute and 25 seconds behind the Locomobile, 
and the Isotta 26 seconds behind the Chadwick. But 
1 minute and 4 seconds separated the Isotta and Mer- 
cedes No. 3, while Locomobile No. 1 and Thomas No. 
12 were still fifth and sixth respectively. The 6-cylin- 
der Acme and the Hotchkiss racer dropped out in this 
round with a broken two-to-one gear and a broken 
clutch respectively. 

The fourth round was a notable one, as all the lead- 
ing cars made fast time. Locomobile No. 16 lost three 
minutes at the grandstand changing a tire and taking 
on some extra shoes, and as a result of this it dropped 
to fourth place. The Chadwick made its fastest round 
in 21: 21 and was in the lead. The Isotta was 1 min- 
ute 9 seconds behind the Chadwick and 1 minute 23 
seconds ahead of Mercedes No. 3. The Renault racer, 
driven by Strang, dropped out in this round with a 
burnt-out clutch. The second Matheson caught fire 
from a leaky carbureter placed too near the exhaust, 
and added one more to the eliminated cars. 

The fifth round was another fast one, the only change 
being that Strieker's Mercedes No. 3 passed the Isotta 
and was leading it by but 27 seconds, while the Chad- 
wick was 2 minutes and 34 seconds in the lead. Loco- 
mobile No. 16 was 3 minutes and 51 seconds behind the 
Chadwick. Poxhall Keene's Mercedes again caught 
fire, and this time it was out of the race. 

In the sixth lap Robertson made the circuit in 20% 
minutes, which brought him from fourth to second 
place, and in fact almost to first, for he was but 13 
seconds behind the Chadwick. 

Magneto trouble in the seventh lap delayed the 
Chadwick for half an hour and put it hopelessly be- 
hind. This machine was the only car in the race 
equipped with two separate magnetos, but unfortunate- 
ly the breakdown that occurred affected both, and still 
another had to be fitted. Robertson made this "ap in 
20:36, and Lytle, with the Isotta, in 22:05. The 
former was leading by 2 minutes and 9 seconds, and 
the latter was 4 minutes and 56 seconds ahead of the 
Mercedes. The Thomas No. 12 was fourth, but at the 
end of the round it was delayed 20 minutes changing 



Locomobile and 22 minutes and 44 seconds in advance 
of. Mercedes No. 5. The Thomas racer was 4 minutes 
and 41 seconds behind the German car and the second 
Locomobile (No. 1) but 56 seconds back of the Thomas. 
As the Isotta started 10 minutes before the Loco- 
mobile, it naturally finished first. Its eleventh and 
last lap was made in 21 minutes 50 2/5 seconds. Short- 
ly before the Isotta finished, word was received at the 
grand stand that the Locomobile was off the road 
changing a tire. There was great excitement until it 
was learned, some two minutes later, that Robertson 
was on his way again. Not until he had less than two 
minutes in which to finish did his car appear upon 
the high bridge over half a mile away, and dash down 
the incline and around the curve (see one of the 



Mr. John Brown, F.R.S., of Belfast, made a short 
communication on "The Dry Daniell Pile," to the re- 
cent meeting of the British Association, which he de- 
scribed at the Cape meeting in 1905, and the great 
constancy of which he had since tested. The pile 
was built up of sheets of copper and zinc, coated on 
one side with sheets of twilled cotton fabric, wet with 
a hot 10 per cent solution of sulphate of copper or of 
zinc. Pairs of these electrodes, separated by layers of 
plain blotting paper, were piled upon one another and 
compressed by a screw. The pile was made by Mr. 
John Pinnegan, of Belfast, and its superior constancy, 
maintained for years, recommended it for electro- 
meter testing. 




Luttgen's 1 20-horse-power Mercedes finishing fourm lu ■* t noma, unofficial time, because of the. 
crowding of spectators upon the track. This was the last car to finish. 

THE FOUBTH VANDEBBIIT CUP BACK, 
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A MAMMOTH GYRATORY STONE CRUSHER. 

On the front page of this issue we show a huge 
stone crusher, which is said to be the largest in the 
world. It is designed to take rocks as large as 3x5x10 
feet, and crush them to 6-inch size at the rate of 800 
tons per hour. The machine is in operation at a 
4,000-barrel cement plant in South Pittsburg, Tenn. 
The rock is exceedingly hard and tough limestone, 
which is brought to the crusher in cars carrying 7,000 
pounds. The loaded cars run down two tracks by 
gravity, and are automatically dumped directly into 
the hopper of the crusher by means of tipples. The 
machine stands 18 feet 11 inches high, and the mouth 
of the hopper is 20 feet in diameter with fairly steep 
sides, so as to facilitate feeding the stone from all 
sides by gravity. 

The crusher belongs to the "suspended" type of 
machine, that is, the gyratory shaft on which the head 
is mounted is suspended from a spider at the upper 
end of the machine. Our illustration shows the crush- 
er partly broken away, in order to reveal the arrange- 
ment of the interior mechanism. The massive spider 
at the upper end of the machine is formed with but 
two arms, so as not to obstruct the hopper. The open- 
ings at each side of the spider arms are 36 inches 
wide and 138 inches long, so that rock of the dimen- 
sions specified above can slide in without lodging 
against the spider arms. The shaft is supported in 
the hub of the spider in such a manner that -it may 
oscillate slightly. The lower end of the shaft is 
formed with an eccentric bushing which engages an 
eccentric ring. The latter carries-a bevel gear, which 
meshes with a bevel pinion on the driving shaft. As 
the driving shaft is rotated, the eccentric serves to 
impart a gyratory motion to the shaft. The crushing 
head, which is supported on this shaft, is conical in 
form with a corrugated surface, as indicated. The 
head operates in an inverted conical shell faced with 
54 plates of steel, arranged in three rings. These 
plates are technically known as "concaves." The rock 
slides through the hopper and lodges between the 
crushing head and the concaves. The gyratory motion 
of the head produces a powerful crushing motion, 
which breaks up the rock, and the latter when re- 
duced to proper fineness drops between the crushing 
head and the concaves into the lower shell of the ma- 
chine, where it is guided by an inclined diaphragm to 
the discharge spout. The rock may be crushed to a 
smaller size by providing the lower tier of concaves 
with corrugated surfaces. The interlocking corruga- 
tions tend to break up flat pieces which would ordi- 
narily slip through. Further regulation may be made 
by adjusting the conical head upward. This may be 
done by means of a nut, which is threaded to the 
upper end of the vertical shaft and rests on the bear- 
ing sleeve. The eccentric of the machine operates in a 
reservoir of oil, so as to reduce friction and wear of 
the parts to a minimum. 

The top shell of this crusher was made in two 
pieces, because its size exceeds the limits of railroad 
transportation. Each half with its concaves weighs 
57,000 pounds. The lower shell is a single 
casting and weighs 73,000 pounds, while the bot- 
tom plate, with the bushing gear and eccen- 
tric, weighs 38,000 pounds. The weight of the 
entire machine is 425,000 pounds. The crusher 
was designed to develop a crushing pressure near the 
bottom of the head of 1,500,000 pounds. Tests at 
South Pittsburg showed that 29 horse-power are re- 
quired to run the machine empty, and the load when 
crushing varies between 56 and 153 horse-power. Gran- 
ites and trap rock would probably take twice this 
power when reducing to 6-inch size. Manganese steel 
concaves and a self -tightening manganese steel mantle 
for the crusher head would be used to adapt the. ma- 
chine to crush granite, quartz, trap rock, and" hard 
abrasive limestones. We are indebted to the Power, 
and Mining Machinery Company, of Milwaukee, Wis., . 
for our information on this machine. 



Relation of Government Fuel Investigation to tbe 
Solution of the Smoke Problem. 

Statistics collected by the government indicate that 
the nation has consumed about seven billion tons of 
coal up to the present time. Last year the consump- 
tion was more than four hundred million tons. Dur- 
ing the past ten years, nearly as much coal was used 
as had been used during the preceding century. This 
increase in the use of coal during the past century has 
been so great, that it is concluded that if the consump- 
tion continues to increase at the same rate, the coal 
fields of this country will be exhausted before the end 
of the next century. However, if by some means the 
increase in the use of coal can be checked, and the 
output of the mines kept down to the present figures, 
there will be no occasion to worry about the coal sup- 
ply. But the increased demand for coal will probably 
continue, and we may reasonably look for a gradual 
rise in the price of coal as it becomes more difficult 
to mine it. Only the best and most profitable seams 
are being mined at the present time, the inferior coal 



being left in the ground. As used at present for heat, 
light, and power, the losses are so great that, of the 
total heating value of the coal, less than five per cent is 
converted into useful work in the ordinary manufac- 
turing plant, and even some of the largest and best 
power plants are able to utilize only about ten per 
cent of the energy in the coal. In railroad operation 
only from three to five per cent of the coal value is 
realized for pulling the train. It is estimated that 
only one-seventh of one per cent of the fuel value is 
actually converted into light in an incandescent lamp. 
Nearly two million horse-power in the form of gas is 
allowed to escape from the blast furnaces of the coun- 
try. This condition is rapidly being changed by the 
installation of gas engines to develop the power. 
There is also a great fuel waste in the manufacture of 
coke, besides the loss of many valuable by-products. 
It is estimated that these losses amount to fifty mil- 
lion dollars annually. 



A Problem for Inventors to Solve. 

The great success that has attended the operation 
of high-pressure fire systems which are in use in 
New York and Philadelphia, and are soon to be 
installed in San Francisco and other large American 
cities,- is marred by one important shortcoming, 
which furnishes an interesting problem to inventors. 
This is a suitable reducing valve for controlling the 
nozzle pressure on any single line of hose, so that , 
the stream may be held and directed by one or two 
firemen unaided by any mechanical contrivance— a 
pressure of 50 pounds at the nozzle being the limit 
for such work. As it is the tendency to remove the 
fire engines as fast as the high-pressure equipment 
is provided (in fact, in the new system for the built- 
up districts of San Francisco, it. is proposed to do 
without fire engines entirely) , this need is really 
quite pressing. While the high pressure will deal 
effectively with a large fire or conflagration, for a 
small, ordinary fire it must be handled most carefully 
in order to prevent damage by water. This latter item 
may be considerable; and there is a tendency upon 
the part of insurance companies in writing policies 
for a high-pressure district to increase the amount on 
the building, but to decrease that on the contents, on 
account of the water damage. Now in a high-pressure 
'system, on an order of the fire chief or commanding 
officer at a fire, the pumps are started, and a certain 
pressure at the pumps is maintained by an automatic 
regulating valve at any point between say 100 and 
300 pounds, and this pressure with the slight loss due 
to friction is maintained throughout the distribution 
system. Hydrants are placed on the mains at inter- 
vals, and each hydrant has four outlets to which lines 
of hose may be attached, each outlet being controlled 
by an independent valve. It is evident that even at a 
fairly large fire the same pressure and volume of 
water is not required from every line of hose, while 
at a small fire a small stream well and quickly di- 
rected will extinguish the blaze most effectively, so 
that the obvious place for regulating the pressure, 
so as to get the same flexibility and adaptability pos- 
sessed by the fire engine, is at the hydrant, where 
some portable form of reducing valve, that can be 
readily carried on the hose wagon and speedily at- 
tached, is demanded. The essential features of such 
a valve as outlined by Capt. Greely S. Curtis, an inde- 
pendent consulting fire engineer, in a . recent report 
on the New York Fire Department, are that it must 
allow an ample and unobstructed flow of water when 
desired, that it should maintain any desired pressure 
on the hose, that it should afford immediate relief on 
shutting off the valve, and limit the pressure in the 
line to 40 or 50 pounds when, the. flow is stopped at 
the nozzle, that it should possess a double pressure 
gage showing the pressure both on the hydrant and 
the line sides of the valve, and finally that it should 
be durable. Not only is this an engineer's opinion, 
but it, is that of the practical firemen now working 
with the high pressure. While a number of arrange- 
ments have been proposed, the inventor who produces 
a satisfactory and practical device to meet these con- 
ditions will without doubt earn a substantial reward. 



Distributing Cold Through Pines. 

The first international congress on refrigeration has 
just met in Paris. Its object is to awaken interest 
in the industrial- and domestic applications of 'refrig- 
eration. Artificial refrigeration originated in France 
but it has reached its greatest development in Amer- 
ica. Cold is actually distributed to private houses in 
Boston, New York,' St. Louis, Atlantic City, Baltimore, 
Norfolk, Los Angeles, Denver, and Kansas City, 
through systems of pipes which vary in length from 
1 to 18 miles. The financial results show a still 
greater variance. The business is very profitable in 
some places and unremunerative in others. The Den- 
ver company, for example, has been forced to suspend 
operations. 

In general it has been found advantageous to , con- 
centrate the production of cold in large establish- 
ments and to employ the ammonia process. There 



are two methods of distribution: by chilled brine and 
by liquefied ammonia, which is allowed to expand at 
the place where the refrigeration is desired. The 
latter method is preferred, and is used exclusively 
in the newer installations, although it requires a 
triple system of pipes. Both methods are in use in 
Boston and New York. In the method in which am- 
monia is distributed the tightness of all joints is 
very important, as leakage may entail losses that 
would make the enterprise unprofitable. Some com- 
panies use joints welded with the aid of thermite and 
insert expansion joints at intervals. The iron pipes 
through which the ammonia flows are inclosed in tile 
pipes which rest on concrete foundations. It is ru- 
mored that a French company will establish a system 
of distribution of cold in Cairo, Egypt. The project 
includes a central station for the condensation of 
ammonia, 3 miles of pipes for the distribution of the 
liquid ammonia to a number of substations, where it 
will be used to refrigerate brine, and 20 miles of 
pipes for the distribution of the cold brine to con- 
sumers. 



Expansion of Valves at High Temperatures. 

The results of experiments to determine the expan- 
sion of valves and fittings in service involving high 
temperature are given by the Valve World. Three 
flanges were taken, one of cast iron, one of ferro steel, 
and one of steel. They were exposed to varying de- 
grees of heat for a period of 130 hours, the tempera- 
ture being less than 500 deg. for 18 hours, 500 to 700 
deg. for 97 hours, 710 to 800 deg. for 12 hours, and 
over 800 deg. for 3 hours. The average for 130 hours 
was 583 deg. The view previously put forth by the 
Valve World was that cast iron subjected to continued 
temperatures of approximately 500 to 600 deg. takes 
a permanent expansion and does not return to its 
original volume when cooled. The results of the 
above mentioned experiments are stated as follows: 
Cast steel flange — no change. Cast iron flange — out- 
side diameter increased 19-1,000 inch, inside diameter 
increased 7-1,000 inch. Ferro-steel flange — outside 
diameter increased 33-1,000 inch, inside diameter in- 
creased 17-1,000 inch. 
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The Current Supplement. 

Supplement No. 1714 opens with an article by Perci- 
val A. Hislam on the new Russian armored cruiser 
"Rurik." Allerton S. Cushman contributes a splendid 
paper on electrolysis and corrosion, in which he de- 
velops his theory that rusting is an electrolytic effect. 
John J. Macfarlane summarizes the foreign trade in 
automobiles, and shows how remarkable has been the 
development of the industry. The well-known British 
fuel and gas expert Prof. Vivian B. Lewes contributes 
an article on the comparative thermal value of various 
fuels. Lubrication and lubricants are discussed by 
Dr. P. Martens. The anatomy of the "Mauretania" is 
the subject of a picture which represents a longitud- 
inal section through the most modern of transatlantic 
liners. Francis Ward shows how the markings and 
colorings of fish protect them from their enemies. 
How plants may be forced by warm baths is told by 
Prof. Hans Molisch. The English correspondent of 
the Scientific American shows what the working cost 
of the Renard road train is per day. There are few 
natural phenomena so impressive to spectators as the 
total eclipse of the sun. For this reason eclipses have 
affected mankind strangely. Samuel Jennings shows 
what the relation of solar eclipses to ancient history 
has been. 



The Death of Samuel D. Burr. 

Samuel Devere Burr died at Plainfield, N. J., on 
October 28. He was born January 23, 1855. He re- 
ceived the degree of Civil Engineering from Rutgers 
College, and later the degrees of Bachelor and Master 
of Arts. For three years he was connected with the 
Engineering News, and was a valued member of the 
Scientific American's staff for six years. He left 
the Scientific American to fill a position on the staff 
of the Iron Age, where he remained for sixteen years. 
At the time of his decease he was connected with 
Metal Industry. 

During these years he assisted his father with two 
volumes on the Centennial Exposition, wrote "Bicycle 
Repairing" and "Tunneling Under the Hudson," also 
"Rapid Transit in New York City and in Other Great 
Cities" for the Chamber of Commerce. 



The Pennsylvania Railroad forestry department has 
just completed its forestry planting for this year. It 
is stated by Railroad Men that 625,000 trees were 
planted. This makes a total of 2,425,000 trees set 
out by the Pennsylvania Railroad up to the present 
time. The object is to create an adequate supply of 
timber for ties required in years to come. The Penn- 
sylvania Railroad evidently is taking active steps in 
regard to the preservation of natural resources. The 
true way of preserving our forests is not necessarily 
not to use them, but to replant them. 
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TWIN PROPELLERS ON AEROPLANES. 
To the Editor of the Scientific American: 

In your editorial criticism of the Wright aeroplane, 
issue September 26, you say that "the distribution of 
the thrust between two propellers, placed on either 
side of the center of gravity, constitutes^ as this ter- 
rible accident has too clearly shown, a constant invi- 
tation to disaster." Also, you further say that one 
centrally-placed propeller would obviate the risk. Now 
I have been a student of aviation since 1878, and con- 
sequently can follow intelligently the process of rea- 
soning that decided the brothers Wright to adopt the 
now condemned arrangement of a dual drive, and I 
cannot see but that, in their case, it was the best ar- 
rangement. 

In their earlier gliding machines for private ex- 
perimentation, these inventors always lay prone, using 
their hands and feet for guidance. But evidently they 
decided, against their better judgment, that this posi- 
tion was not one of sufficient dignity to assume before 
the eyes of the multitude, hence the seated posture of 
both operator and passenger. Possibly too they re- 
garded a feet-first sitting position as having some ad- 
vantage in case of accident, increasing their chances 
of landing right side up. But their decision had this 
result: The propeller had to be removed from a posi- 
tion in front of them, both on account of its unpleas- 
antness, and also because of the dissipating effect upon 
the reacting currents, which in their case should be 
directly, horizontally rearward; consequently, if the 
position of the propeller was shifted upward, down- 
ward, or to one side of ■ the center of resistance, it 
must be balanced by another of equal thrust at an 
equal distance from the said resistance center. More- 
over, there is no reason why it should not work as 
Mr. Orville Wright said it would, discussing the prob- 
able outcome of just such a one-sided break. He is 
quoted as saying: "It would have a tendency to turn 
the machine from its course, but I would shut off the 
power and glide to the earth." Whether the nervous 
strain and a sense of peril to which he had subjected 
his esteemed fellow-passenger acted to confuse the 
operator, or whether some part was broken that was 
necessary to the guiding mechanism, is not known, I 
believe; but he did shut off the power, so why should 
the result be different with but a single propeller? 

I believe that automatic balancing arrangements 
would have saved the situation; and where such rapid 
and precise action is needed, it should not be left to 
the operator, who has enough to attend to in steering. 

Personally, I never had any use for screw propellers 
on aeroplanes, as they are wasteful of power, danger- 
ous, and interfere with gliding evolutions. It is, I 
think, a safe prediction to say that, in three years 
there will not be one in aeroplane practice. 

St. John, N. B., October 8, 1908. J. E. Fhasee. 



WAS THIS AN AEROLITE ? 

To the Editor of the Scientific American: 

At 10 o'clock Tuesday morning, September 8, a noise 
was heard in the air above certain parts of middle 
Tennessee that seemed to indicate the passage Of an 
unusually large aerolite over the section. The noise 
of the meteor (if meteor it was) was heard over the 
counties of Franklin, Coffee, Warren, and Grundy, 
and perhaps beyond the borders of these counties, 
which cover a superficial area of about 1,500 square 
miles. Your correspondent was at the time about 
seven miles south of Tullahoma on the Nashville, 
Chattanooga & St. Louis Railway. From that • point 
the sound seemed to originate at an elevation of about 
20 deg. in the north, and to travel eastward over an 
arc of about 50 or 60 deg., being audible for the space 
of a full minute. The sound was described by some 
as similar to the long heavy roll of thunder with 
three loud explosions or detonations in the midst of 
it, dying down very quickly after the last. Many per- 
sons who were at the time indoors, 50 to 150 yards 
from the railroad, thought a collision had occurred 
head-on between two heavy freight trains in the midst 
of the village. Still others thought that a large ship- 
ment of dynamite had exploded at a distance of sev- 
eral miles, and others, that terrific explosions had 
taken place in some of the coal mines in the vicinity. 
The sound could not properly be said to have only been 
distinct. It was, in fact, almost deafening, and inter- 
spersed with the three explosions, it crashed and 
roared away in — to many — a terrifying manner, ap- 
parently toward that part of the escarpment of the 
Cumberland Mountains which intervenes between 
McMinnville and Chattanooga. 

There were no clouds in the sky at the time, and 
no trains near the point where your correspondent 
was. Moreover, the distance over which the sound 
.was heard, at and near the same time, seems to have 
been at least fifty miles, and possibly much more. It 
was accompanied by a slight jar or vibration. 

I have said that the sound, from Estill, seven miles 
south of Tullahoma, appeared to travel from north to 



east, starting at an elevation of 20 deg. and tending 
eastward and downward. This is the testimony of 
all. Now Beersheba, in Grundy County, and Altamont, 
in the same county, are situated on the plateau some 
1,000 feet above, and 50 miles southeast from Tulla- 
homa and Estill Springs; and at those points the 
sound is described as being not so loud as at Estill 
Springs, but, most interesting of all, they report there 
that it seemed to be low down as if it were a some- 
what distant explosion in the earth, and to reverberate 
through the mountains as in a general course from 
east to west. If that particular point has been accu- 
rately .reported, allowing for some error as to course, 
it would tend to locate the course of the meteor after 
the manner of tracing the flight of bees. It would 
show that it passed over certain points at no great 
height, and possibly fell somewhere on the mountain 
side in the vicinity. 

So great was the interest and excitement created 
by the aerial disturbance that citizens telephoned and 
telegraphed to and fro from town to town, seeking 
information, and it is the chief subject of query and 
discourse to this day at the places mentioned. 

Now, undoubtedly all accessible data about this 
meteor ought to be gathered at once. Indeed it is not 
known but that it may be possible to find the place of 
impact, and possible fragments. 

Nashville, Tenn. Park Marshall. 

— «ll > ! 

A PADDLE WHEEL FOR GLIDING BOATS. 
To the Editor of the Scientific American: 

After reading in the Scientific American an inter- 
esting article on gliding boats, the thought occurred 
to me that the screw, was not perhaps the propeller 
best adapted to them. I believe that the type of 
paddle wheel shown in the accompanying figure would, 
in the case of gliding boats and only in that case, 
reduce the waste of power attending the use of the 
ordinary paddle wheel. Whenever a considerable seg- 
ment of the latter is immersed, the effect of the 




A PADDLE WHEEL FOR GLIDING BOATS. 

paddles is, at the same time, to raise, to propel, -and 
to sink the boat, both the raising and sinking efforts 
being useless. In the case of the modified paddle 
wheel, the raising and propelling effects only are left, 
and, in gliding boats, both are wanted. It might be 
worth trying to propel one of these boats with four 
such wheels arranged in two sets, as the rollers in 
Mr. Bazin's ill-fated rolling boat. 
San Jose\ Costa Rica. Gustave Michaud. 



High " Villages." 

To the Editor of the Scientific American: 

In the issue of September 12, which is just at hand, 
is an article under the caption "Villages Situated at 
Great Altitudes," which is calculated to make a Colo- 
radoan smile. The altitudes mentioned are scarcely 
worth noticing in this State, where one standard-gage 
railroad reaches an altitude of 11,660 feet, one narrow- 
gage, ordinary type, attains 14,007 feet; and a rack 
railroad reaches a height of 14,147 feet. 

I herewith give a list of "villages," all in this State, 
together with their populations and altitudes: 

Town. Population. Altitude. 

Sherrod 100 11,423 

Ivanhoe 30 10,928 

Kokomo 350 10,654 

Leadville 12,455 10,197 

Cameron Junction 400 10,040 

Independence 600 9,800 

Cripple Creek 14,000 9,591 

Silverton 1,360 9,285 

Ward 300 9,217 

Silver Plume 775 9,188 

Ouray 2,196 7,706 

Denver 180,000 5,309 

This list might be extended to great length and still 
include no towns below 8,000 feet. 

As to the highest habitations, I am unable to give 
figures, but they probably can be found far above 
12,000 feet. 

Altitudes of peaks, passes, etc., reached by rail in 
Colorado : 



Railway. 

Pike's Peak . .M. & P. P. Ry. 

Mt.. McClellan . . Argentine Central 

Corona D., N.-W. & P. 

Alpine tunnel C. & S. 

Boreas Pass C. & S. 

Ivanhoe ." . C. M. Ry. 

Marshall Pass D. & R. G. 

Tennessee Pass D. & R. G. 

Cumbres D. & R. G. 

Denver, Colo. 



Gage. 


Al'tude. 


narrow rack 14,147 


narrow 


14,007 


standard 


11,660 


narrow 


11,596 


narrow 


11,470 


standard 


10,944 


standard 


10,846 


standard 


10,240 




10,003 



LeRoy Firebaugh. 



What the Designer of an Aeroplane Ought to 
Consider. 

The pages of Engineering have been enlivened for 
some weeks past with a number of letters from aero- 
plane inventors, some of them of no small reputation, 
which letters have drawn together much scattered in- 
formation obtained from experimental and other 
sources. In one of the recent issues of our contem- 
porary Mr. Frank Hambling attempts to clear the air 
of controversy and to anchor a few principles, which, 
in his opinion, ought to be kept in mind by aeroplane 
enthusiasts. These are his principles: 

1. An aeroplane must have sufficient combined speed 
and plane to raise its intended load, together with its 
own weight. 

2. The greater the speed the less the plane, and the 
less the' necessary angle of that plane for the same 
effect. 

3. To counteract the resistance set up by the means 
of gaining momentum while on the ground, which is 
additional to the resistance the machine will have 
when once clear: (o) extra power is required, or (&) 
extra plane surface to meet the power we have ; ( c ) a 
better effect for the power we have; (d) an outside 
agency that- will assist. Extra power means more 
weight; extra plane means more resistance; better 
effect for the power we have means an improvement 
in the engine or means of propulsion; an outside 
agency means a fixed starting-point. 

Mr. Hambling accepts' (c) a better effect for the 
power we have, as the correct course. 

4. The planes must always be sufficient to permit 
of a safe landing. 

5. Their exact shape depends upon the type of ma- 
chine constructed, the means employed for obtaining 
lateral and longitudinal tialance and stability, and 
varies so greatly that no rule can be laid down. 

6. The planes should be constructed of material as 
strong as the end in view permits, and should in 
themselves create as little useless resistance, as pos- 
sible. 

7. The general arrangement should be as simple as 
the design allows. 

8. The control should be simple and easy of manipu- 
lation. 

9. The balance should be automatic. 

10. Although it is highly improbable of attainment, 
we must not overlook the fact that a means of keeping 
afloat without engine power perfects the aeroplane. 

The chief points unsolved (without 10) and receiv- 
ing attention are : 

The engine. 

The means of propulsion. 

The raising. 

The balance. 

Given a good means of propulsion, and an automatic 
balance, the aeroplane will be as reliable as its engine 
— a speedy, safe, and cheap means of conveyance. 



A Floating Compass Needle. 

If a thoroughly dry and clean sewing needle is 
very carefully laid on the surface of water in a basin, 
says Kosmos, the needle will float, in spite of the high 
density of steel — seven or eight times that of water. 

On close inspection it is found that the surface of 
the water is depressed under the needle, very much 
as if there were a thin film stretched over the water, 
and slightly indented by the weight of the needle. 
This property of liquids, of offering a certain assist- 
ance to a force exerted upon their surface, is termed 
"surface tension." The magnitude of the force of sur- 
face tension varies from one liquid to another. It is 
greatest in the case of mercury. The cause of the phe- 
nomenon must probably be looked for in the attraction 
of the liquid molecules to one another. A sewing 
"needle, thus floating upon water, may be used as a 
compass, if it has previously been magnetized. It 
will then point north and south, and will maintain this 
position if the containing vessel is moved about; if 
the needle is displaced by force, it will return to its 
position along the magnetic meridian as soon as the 
restraint is removed. 



Registrations of automobiles with the Secretary of 
New York State in securing licenses for the current 
year are less by 200 than last year. ' Up to July 1 last 
year there had been 8,225 registrations. 
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ELECTRIC SCBUBBEB FOB CLEARING SHIPS' BOTTOMS 
WITHOUT DBYDOCKING. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Innumerable devices have been invented to clean 
a ship's fouled bottom without the necessity of 
docking. The success achieved has been only mod- 
erate. The old-fashioned hogging brushes, with 
which the submerged parts of wooden ships used 
to be scrubbed, palliated matters somewhat, but 
did not quite surmount the difficulty, simply be- 
cause sufficient force could not be applied to the 
brushes, and for the reason that with equal force their 
scrubbing power is very much less for reasons to be 
explained. 

As the old-fashioned hogging brush was dragged 
along, the brooms had the tendency to be bent aft, and 
thus to a certain extent to ride over at any rate the 



ing the brushes and magnets. These are threaded at 
either end on chains, and separated from one another 
by cork disks, also threaded on the chain, to assist in 
giving the necessary buoyancy to the apparatus, and 
to avoid injury to the battens from short-circuiting, 
which would result if two battens came into contact. 
At each end of these threading chains is a chain bridle, 
to which the hauling hawser is shackled. The hawser 
at each end passes through a fair-leader block, which 
is shackled to a position chain, and so is taken to a 
steam winch. One position chain passes right round 
the ship near the bow, and the other near the stern, 
while the hauling hawsers are seen fore and aft. on the 
ship's side, with the mat in working position amid- 
ships. 

The mat itself has a leading batten without a mag- 
net at either end. and six ordinary battens each fitted 



magnet comes into contact with the ship's side and 
secures a grip thereon, but the brushes are not touching. 
As soon as hauling commences, however, the battens 
cant, thus bringing the fore edge of each brush into 
touch with the hull of the ship. As it is dragged over 
the fouled surface, the accumulated matter is flicked 
off. At the same time, of course, the fore side of each 
magnet becomes engaged. The backs of the battens are 
so designed as to insure this canting or rocking; and 
since the mat has to travel indifferently fore and aft, 
the arrangement has to be double ended. Thus each 
leading batten has its back made with one bevel on its 
outer edge, but each middle batten has both edges 
beveled. 

The requisite current is furnished either from the 
ship itself or from a special tender equipped with the 
apparatus lying alongside. From actual experience it 





Floating the scrubber fore and aft. Ten tons of shell and weed were removed 
from one side alone of this steamer. 



Lowering the electrical scrnbber from the tender. Current in this case is 
supplied by the tender. It may also be supplied by the ship itself. 




The complete gear, showing the mat carried on chains with insulating cork disks between 

to prevent short circuiting. 



Details of mat, showing outer battens with diagonal brushes, 
magnets, and dumb battens in center. 



ELECTBIC SCBUBBEB FOB CLEANING SHIPS' BOTTOMS WITHOUT DRYDOCKS. 



harder patches of fouling matter. This was due to the 
principle of the process of scrubbing, the brush, like 
the ordinary carpet broom, being pushed in advance of 
the sweeper. As is well known, it is not possible to 
sweep a carpet quite clean in this manner without 
going over the ground several times. If, however, the 
carpet broom be turned in the hand and used against 
the lay of the bristles, it sets up a flick. It is this 
latter principle which has been adopted in the design of 
the electric scrubber to be here described. 

The principle of the appliance is very simple. It is 
in effect a flexible hogging brush, which is dragged up 
and down under the hull of the ship by ropes. By 
the use of electrioity the brush is made to cling to the 
ship's side like a magnet. The "mat," as the group of 
brushes is called, comprises a series of battens carry- 



with two magnets and a set of brushes between. In the 
mat illustrated there are also two dumb battens, which 
are incorporated to adjust the buoyancy. In the photo- 
graph of the mat itself, it will be observed that the 
leading battens have each two large brushes set square 
and in way of the magnets upon the other battens. 
These brushes clean those parts of the ship which 
would otherwise be untouched by the brushes of the 
central battens, and also clear a path for the magnets. 
On the central battens the brushes are set diagonally, 
one-half being skewed to the right and the other half 
to the left. In this manner any tendency on the part 
of the mat to run crooked is counteracted. 

When the mat is slung over the vessel's side and 
lowered into position, the electric current is switched 
on. In this position the apex of the curve of each 



has been found that the total magnetic grip of the 
whole mat is well over one ton. A test made with a 
single magnet on the hard-steel cover of an ammuni- 
tion hoist proved that the pull amounted to 280 
pounds. It was also found that a single batten when 
attached by its magnets to a ship's side was able to sup- 
port safely the combined weight of two men. Expe- 
rience has shown, moreover, that a greater grip is 
requisite for the very hard steel of modern armor 
plates than for ordinary steel plates used in the con- 
struction of a mercantile vessel's hull. The strain on 
the hauling hawsers fore and aft is approximately 1.5 
tons. 

The scrubber requires the attention of only two or 
three men to work it, and it carries out its task 
quickly and thoroughly. An 18,000-ton battleship can 
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be completely scrubbed in twelve hours, and vessels 
drydocked after being cleaned by this method have been 
found to be entirely free from any marine growth. 
The gear itself is simple and^strong. Its manipulation 
does not call for any spe- 
cial skill. This enables it 
to be used by a ship's com- 
pany if desired; in fact, in 
connection with warships 
the sailors have success- 
fully carried out the opera- 
tion. As, however, in the 
case of merchantmen the 
services of the whole crew 
are generally required for 
other duties, small tenders 
equipped with the requisite 
gear are being stationed in 
ports ready for instant ser- 
vice. It is then only neces- 
sary for the cleaning ten- 
der and crew to make fast 
alongside the vessel and 
carry out the scrubbing op- 
erations, while the crew 
themselves are occupied in 
the loading or the unload- 
ing of the ship under treat- 
ment. 

The cost of cleaning a 
vessel by this method is 
low. A 4,000-ton ship can 
be cleaned, inclusive of the 
provision of labor, current, 
and all gear, for $100 in 
approximately eight hours, 
though this cost would be 
appreciably lower were the 
vessel being cleaned to sup- 
ply the requisite current 
and had steam on her own 
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METALLOGRAPHS, OB PHOTOGRAPHS OF THE 
STRUCTURE OF METAL SPECIMENS. 

BY J. F. SPRINGER. 

In recent years an entirely new branch of practical 
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Chatelier apparatus for making metallography using "Liliput" focusing arc lamp as source of light. 




Diagrammatic view of the Chatelier system of microphotography. 



science has grown up, to which the name of metallog- 
raphy has been given. A metallograph is a pictorial 
representation disclosing the structure of a metal speci- 
men. It has long been known that much might be 

learned of the character- 
istics of, say, a piece of 
steel by the mere optical 
examination of the struc- 
ture disclosed by a frac- 
ture. The difference in ap- 
pearance of a fresh frac- 
ture of hardened and tem- 
pered razor steel from a 
fracture of, say, cast iron 
is quite apparent to the 
eye. But in order to study 
this line of things with 
effectiveness, some means 
of recording these appear- 
ances was necessary. This 
has been filled by photog- 
raphy. An unmagnified 
representation — made by 
photography or otherwise 
— of a metallic fracture is 
called a macrograph. One 
of the illustrations shows 
a photographic apparatus 
suited to the production of 
macrographs. This verti- 
cal arrangement is espe- 
cially desirable, as thus the 
sunlight may readily il- 
lumine the surface of a 
fracture. The specimen is 
seen in the figure lying — 
fracture side up— upon the 
table. The whole camera 
may be adjusted vertical- 
ly along the post rising 
from the base by means of 
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"Nernst lamp used with the Chatelier microphotographic apparatus. 



winches 
hawsers. 



to operate the 



The loud and manifold 
complaints against the 
London motor omnibus 
have impelled the leading 
companies to action. A 
new species of inspector 
has been created — a speed 
inspector. His duty is to 
watch for omnibuses trav- 
eling at a speed beyond 
the companies' maximum 
of 12 miles an hour, . and 
to report the offenders to 
headquarters. For pur- 
poses of identification each 
motor omnibus will carry 
a distinctive mark, a 
small board with certain 
capital letters — ON — S, for 
example — clearly painted 
upon it. This is fixed at 
the side of the omnibus 
above the window, at the 
end near the driver. The 
General and Vanguard mo- 
tor omnibuses wore their 
identification boards for 
the first time, last month. 




Camera taking macrograph of a fracture of 
specimen. 



METALLOGRAPHS, OR PHOTOGRAPHS OF THE STRUCTURE OF METAL SPECIMENS. 



Micrographs of 1.65 per cent carbon steel, showing effects of overheating. 



the locking arrangement. 
The focusing is accomplish- 
ed in connection with the 
rod on the upper right 
hand. 

However, while the study 
of macrographs is no doubt 
of considerable importance, 
the present state of the 
study of metallic struc- 
tures would have been 
hardly possible of attain- 
ment through them alone. 
The microscope has been 
brought into this line of 
research, and with the 
most important results. A 
magnified representation of 
a metallic fracture is call- 
ed a micrograph. 

Now it might seem to 
some that with chemical 
analysis on one hand and 
mechanical testing on the 
other, there would be little 
that could not be learned 
about metals by means of 
one or the other of these 
processes. That this is not 
the case may be seen from 
the fact that metallography 



Electric polishing machine for preparing 
specimens to be mierophotographed. 
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is making a place for itself by the intrinsic value and 
uniqueness of its information. The chemist could 
tell us, no doubt, that a given specimen of steel con- 
tained just so much iron, so much carbon, so much 
silicon, and so on to the last minute impurity. The 
mechanical tester could inform us as to its capability 
of withstanding compression, of its resistance to ten- 
sion, of its degree of hardness, and so on. Now if our 
piece of steel were an absolutely homogeneous, non- 
crystalline substance, the metallographist would prob- 
ably have nothing to add. But steel and many other 
metals have a definite structure. In fact, the micro- 
graphs show that it is a most complex substance— not 
complex merely from the fact that it contains quite a 
number of different substances, but because it is an 
aggregation of substances which differ from each other 
in form and characteristics. In other words, steel is 
not a perfect chemical compound. Metallography not 
only informs us of this fact, but instructs us as to the 
form of the structure. 

It is found, particularly with steels, that the struc- 
ture varies with the heat treatment to which the 
specimen may have been subjected, with, its chemical 
constitution, and with the mechanical operations which 
it has undergone. Thus, the percentage of carbon in- 
fluences the structure. A great variety of structural 
changes is brought about by heating, chilling, over- 
heating, and the like. Cast steel, steel hot forged 
under the hammer, and steel cold rolled, all differ in 
structure. The expert metallographist is able, in fact, 
to discern from his metallographs a good deal as to 
what has happened to the steel under inspection. 

Now it is not quite so easy a matter to make a mi- 
crograph as it is to make a macrograph. It is neces- 
sary to prepare the specimen for microscopic inspec- 
tion; and it must be flat and highly polished as a pre- 
liminary to the final processes. 

There are four methods of preparing the test piece: 
(1) it may be etched with acids and the like; (2) it 
may be polished in bas relief; (3) it may be polished 
by "polish attack"; or (4) it may be tinted by heating. 

To etch the surface, nitric acid, iodine, or picric 
acid may be used. The object is to affect differently 
the different substances making up the complex struc- 
ture exposed by the fracture, with a view of creating 
different- optical conditions, so that when exposed to a 
strong light the etched -surface will disclose in the 
microphotograph light and dark effects corresponding 
to the structure. Ordinarily, the surface should be 
carefully polished before etching. . 

Polishing in bas relief depends for its success upon 
differences in hardness of the different parts of the 
complex. Upon treating the specimen to a series of 
polishing operations — proceeding from a rough polish- 
ing with files to that obtainable with emery papers and 
rouge — it is possible to produce a surface free even 
from microscopic scratches, which will yet be unequally 
worn in detail although fiat as a whole. This is con- 
sidered a very fine method — especially applicable to 
certain cases. Thus, Prof. Stoughton points out that 
this method is particularly advantageous in differen- 
tiating the graphite in pig iron, as it does not pro- 
duce the discolorations to which an acid etching might 
give rise. In preparing his own specimens, he per- 
forms all the polishing operations, except that with 
the rouge, by hand. There are, however, one or more 
varieties of apparatus for accomplishing this by me- 
chanical means. 

The method of preparation called "polish attack," as 
used by P. Osmond, of Paris, consists in performing 
polishing operations by means of parchment which 
has been treated with a little ammonium nitrate in 
solution. This method is a finishing operation, and 
is performed after coarser means of polishing have 
been used. 

The process of tinting by heat depends upon the fact 
that upon application of warmth the different con- 
stituents of the polished surface will oxidize differently, 
thus producing differentiating effects discernible by the 
photographic plate. 

F. Osmond, of Paris, is one of the leading metallog- 
raphers. He recommends the application of a series of 
finishing operations. Thus, after the preliminary pre- 
paration of the specimen, it may be treated to polish- 
ing in the bas relief, .then to "polish attack," and final-' 
ly to the action of chemicals. Photomicrographs may 
be made after each stage. 

However, whatever process or combination of pro- 
cesses is employed, the problem of preserving a record 
is solved by the use of a magnifying apparatus in 
combination with a photographic camera. In the line 
cut we have a diagrammatic representation of the 
method of Le Chatelier. • The microscope is at G. The 
specimen may be seen almost in contact with the 
outer — or object — glass of the microscope. The great 
difficulty in this application of photography is the il- 
lumination of the object. In micrography the speci- 
mens are seldom, if ever, transparent, so that the light 
must fall upon them on the same side as that which 
is presented to the object glass of the microscope. In 
the- Le Chatelier process of microphotography, an arti- 
ficial light is set up at A. There is a diaphragm at O, 



but intervening between A and G a condensing lens is 
set up. Its office is to gather a multitude of rays and 
focus them at G. This condensing lens may be seen 
in the half-tone engravings as a separate piece of ap- 
paratus, off to the right. The light next falls upon the 
lens H, whence it passes through the diaphragm F. 
The prism B now receives the light, and totally re- 
flects it through the microscope upon the specimen. 
Thence it -is reflected back through the microscope to 
the prism D, whence it is totally reflected into the 
object glass of the camera. 

One of the . engravings shows a series of photomi- 
crographs. These all relate to the same piece of steel, 
although the micrographs were made from different 
portions. One part of the whole specimen was over- 
heated and then quenched. As the piece was unequally 
heated, the temperatures at quenching varied. These 
have been estimated. This specimen was a pure car- 
bon steel of 1.65 per cent carbon. Notice the size of 
the grains in the last of the series. That these changes 
in appearance correspond to variations in physical 
properties will be understood from the fact that the 
hardness numbers corresponding to the portion repre- 
sented by the micrographs varied from 105 for the 
first down to 70 for ' the last. The tests for hardness 
were performed by the scleroscope — the hardness-test- 
ing instrument . described in the Scientific Amebican 
for August 29, 1908. It will be seen that metallog- 
raphy affords a precise method of determining what 
has been the heat treatment of steel whose chemical 
analysis is already known. 

This brings us to another point. If the specimen 
just described had been a steel of. say, a different 




GLASS-SPONGE. 

percentage of carbon, it would have disclosed a varia- 
tion in its structure, but this line of variation would 
have corresponded to its own composition. We could 
not say merely from observation of the size of the 
grains to what heat the steel had been heated. It is 
necessary to know its chemical constitution in addi- 
tion. 

It seems to have been pretty well, ascertained that 
the finest grain of pure carbon steels is developed at 
about the temperature of 1,300 deg. F. As this tem- 
perature is exceeded the size of the grain continually 
increases, and apparently with great regularity. If the 
steel has been overheated, and has consequently de- 
veloped a large grain, this serious fault may usually be 
corrected by cooling below the temperature just men- 
tioned and then reheating to some point above it. 
When the heat of 1,300 deg. F. is just reached, the 
fine grain begins to form. If the steel has a carbon 
percentage of precisely 0.9, a few degrees in excess will 
be sufficient ordinarily to cure the large-grained struc- 
ture. But if the carbon is much below 0.9, then the 
heating will have to go considerably beyond, 0.4 car- 
bon requiring a temperature of about 1,470 deg. F. If 
the carbon percentage is quite low it may be neces- 
sary to heat to 1,600 deg. F. or somewhat be- 
yond. The reason for heating beyond 1,300 deg. 
F. is that steels having less than 0.9 carbon are 
composite in their structure, and heating to 1,300 deg. 
F. does not uniformly affect the whole mass. The old 
grain size (developed by the overheating) tends to 
persist. If the steel has more than 0.9 carbon, the 
necessity for heating above about 1.3Q0 deg. F. to effect 
restoration is not pressing — the imperfection from 



want of uniformity being but slight. It is evident 
that the new science of metallography is eminently 
adapted for investigation into this whole matter of 
size of grain. 

It may, however, be gathered from the foregoing- 
that no method of investigation — whether chemical, 
metallographic, or mechanical — stands absolutely alone. 
To have full and definite information, it is necessary 
to have the co-operation of all. And even then, we 
may fall short of having a complete statement; for 
none of these practical sciences is to be regarded as 
having reached its final stage. Science is ever going 
on to a higher goal. 

SOKE COMMEBCIAL USES OF THE GLASS-SPONGES. 

BT L. LODIAH. 

The glass-sponges of the Oriental tropical seas were 
first described among spongise as a curiosity about a 
century ago; but their commercial uses "in the far 
East are unknown to the Western world even to this 
day. 

What asbestos is to us, the glass-sponge debris is 
to the Asiatic. In fact, asbestos is not found in the 
far East, if we except the poor short-fiber mineral 
mined on the Asiatic versant of the Ural range — many 
thousands of miles distant from the habitat of its 
marine competitors, the uplektela, or glass-sponges. 

These odd glass-silk sponges grow in the warm 
tropical seas of the Pacific like ordinary sponges, 
from the Fujiyama region to the Indian Ocean. Speci- 
mens have even been fished up in our own Antilles. 
The Japanese call them mineral-silk sponges; and 
some are a mere bunch of cords like a skein of twine, 
with none of the exquisite, complex, snow-white, built- 
up lacework of the cornucopia-shaped glass-sponge. 
However, they are all allied to the homely sponge 
which is used in our bath-tubs. But with what widely- 
variant, different uses! The far-eastern article is 
raked up for its fiber and dSbris, the latter forming 
a heat-insulator for steam pipes. In recent years it 
has been used with even better results in cold-stor- 
age insulation, and is considered as efficient as mag- 
nesia or asbestos. It is of course cheaper. The sepa- 
rated fiber is woven into chemical filter-cloths, which 
would be destroyed if made of animal or vegetable 
fibers; into fireproof candle-shades; and even into 
delicate fireproof chintz curtains, of a dazzling, glossy 
white. 

Whether the fiber can be used in the manufacture 
of gas-mantles, is a matter to be determined by ex- 
periment. The idea apparently has never been car- 
ried out. 

Specimens of the glass-sponges which escape break- 
age, and are secured intact from the sea, are occa- 
sionally sold to tourists, or woven in the hair as fan- 
tastic ornaments by the natives. The sponges cling 
so readily to fabrics, that sometimes they are merely 
laid on the breast as decorations. Thus they have a 
singular habit of clinging to clothing, and may be 
carried around for - hours without any attachment 
other than their own natural fastening. Should they 
fall on a stone floor, they would suffer no injury; yet 
if stepped on, they would be crushed to destruction — 
leaving, however, the long fiber fairly intact. 

Some of the glass-sponges reach an extreme length 
of nearly forty inches and a diameter of four inches. 
Broken and trimmed-up pieces of the big growths are 
used as lamp-globes and ' shades ; and whole plants 
have been used in some of the city homes of the na- 
tives for receiving two or three bulb-lights. A very 
charming effect is the result. 

They are easily cleaned by simply holding them 
under the faucet of running water. 

The specimen of the glass-sponge here illustrated 
was originally enveloped (as an ear of Indian corn 
is enveloped by its husks) in silky fibers, a tuft of 
which remains at the base. These glossy and almost 
indestructible fibers are prized too much by the Ori- 
entals to be allowed to remain. Moreover, they would 
completely obscure the marvelous serrated corruga- 
tions, like little flounces with delicate frilled edges, 
terminating the upper part of the sponge, as here 
illustrated. The fibers are especially valued for spin- 
ning and weaving (mingled with the yet longer fibers 
of the twine-sponges — also pure silica) into the beau- 
tiful silk-gauze zephyr-cloths of Chinese inland com- 
merce. 



German Picture Post Card Industry. 

Consul-General T. St. John Gaffney, of Dresden, 
states that the exportation of German picture post 
cards has recently diminished considerably. The for- 
eign demand is, however, still great, amounting to 
about 500,000,000 since the beginning of the year to 
July 1. Compared with the previous year, this shows 
a diminution of 150,000,000. The United States is said 
to be Germany's best customer, followed by England. 
Asia and Australia are also good patrons of this form 
Of art industry. 



Safe flywheel diameter in feet equals 6,000 -=- (3.1416 
X revolutions per minute). 
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The Editor of Handy Man's Workshop will be glad to receive any 
hints for this department and pay for them if available. 

HOLDEB FOB BBOKEN SHANK DRILLS. 

BT A. PAGAN. 

A convenient drill holder that may be fitted to an 
ordinary carpenter's boring brace can be made as 
follows: Take a piece of soft steel about two inches 
long. Pile it tapered to fit the brace. Bore a hole 
in the larger end to a convenient depth and to size of 



HOLDEB FOB BBOKEN SHANK DBILLS. 

drill to be held. File slot in side and to the center 
of the holder as shown, with the front edge of the 
slot flush with the end of the drill hole. Grind the 
end of drill flat at one side as far as center, so that 
when the drill is placed in the holder the flattened 
end will project beyond the drilled hole and engage 
the bottom of the slot. With this device broken 
shank drills may be utilized to advantage. 



A PAINTER'S PLATFORM BRACKET. 
When painting the side of a house or a building, it 
is not always convenient to rig up a platform, sup- 
ported from the eaves or roof. It may also be a one- 
man job, in which case a platform of that nature 
would be inconvenient anyway. 




A SIMPLE SUPPORT FOB A LIGHT SCAFFOLD. 

The following contrivance has been used with every 
satisfaction: Fig. 1 is a view looking at the under 
side of the ladder, to better show the bracket in use. 
The plank stretches across to a similar contrivance, 
attached to a second ladder not shown. One end of 
a plate is cut as shown in Fig. 2, and bent into the 
shape of a hook, to fit over the rounds of the ladder. 
Two holes are made in the opposite corners for the 
chains. The other ends of the chain are furnished 
with hooks, to reach the rounds of the ladder above 
the level of the platform. 



SCREW-SLOTTING ATTACHMENT FOB LATHES. 

BT H. D. CHAPMAN. 

The accompanying drawing suggests a method of 
converting an old lathe or speed lathe into a screw- 
slotting machine. 
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Lever D pivots on swivel E, giving movement to slide 
plate C. Place the screw to be slotted into draw 
chuck F , and tighten on draw wheel C?. With the fix- 
ture so placed on lathe bed as to cut the screw central, 
the depth of the slot may be regulated by adjusting 
screw I. By moving the lever D, the screw is fed into 
saw H. There is an elongated slot F in angle plate B 
to allow the draw clutch to pass through and move 
back and forth on slotting screws. In angle plate A 
is a stud E to hold in position the adjusting screw /. 
By a little practice the screws may be slotted very 
rapidly, as I have observed in the shop where I work. 



A GUIDE FOB DRILLING HORIZONTAL HOLES. 
A large washer makes a good level for drills to show 
whether the hole is being drilled horizontally. Place 
the washer on the shank of the drill or bit, and then 




A GUIDE FOB THE BIT STOCK. 

if it feeds forward or backward while the bit stock is 
being operated it indicates that the bit is tipped up- 
ward or downward, respectively. When the bit is held 
horizontal, the washer will remain stationary. The 
washer should be free from burrs, and the opening 
should preferably be turned true. 



SUBSTITUTES FOB A PIPE WRENCH. 

BY J. A. BEBOSTBOK. 

The accompanying illustration represents an im- 
provised pipe wrench, very simple, yet effective, one 
that will fit the largest or smallest pipe. It may be 
used on brass or iron pipe, without marking or defac- 
ing the same. 

A sling or a short piece of rope is made double 




IMPROVISED PIPE WBENCH WHICH WILL NOT MAB 
THE PIPE. 

and passed around the pipe three or four times, as 
shown in the illustration, leaving a short loop in the 
middle. Into this loop is inserted a short piece of 
pipe or a stick far enough to pass the center of the 
pipe. The loose ends of the rope are held tight with 
one hand, while the short piece of pipe or stick is 
held in the other. Now the tighter the loose ends are 
pulled, the tighter the rope will hug the pipe, and 
it will be possible to exert quite as much pressure on 
the pipe with this arrangement as with an ordinary 
pipe wrench. To be sure, it will largely depend upon 
the strength of the rope. This may of course be 
doubled or trebled, according to the size of pipe to be 
screwed home. When working on polished brass or 
steel pipes, a little resin may be put on the rope, 
which will increase the friction, or one or more turns 
around the pipe will answer the same purpose. 

Another improvised pipe wrench consists of an ordi- 
nary lathe dog secured to the pipe. The turning of 




OLD GLUE POT AS A METAL POT AND LADLE 

BY A. V. SEARING, JR. 

A very handy metal pot for which no ladle is needed 
may be made by taking the outer part of a glue pot, 
and drilling a hole near the top, which is to be tap- 
ped to receive the threaded end of a piece of % or 14- 
inch gas pipe. The opposite end of the pipe should 
be beveled to form a convenient spout. 

With this device bearings may be babbitted which 
would be very difficult to get at with an ordinary 
ladle. ' The pipe forms a handle which may be seized 
with the pliers when pouring the metal. To preserve 




OLD GLUE POT AS A METAL POT AND LADLE 

its usefulness as a glue pot, insert a cork or wooden 
plug in the end of the gas pipe. 



STABTING DEVICE FOR SIPHONS. 
How to start a siphon running is sometimes quite a 
problem. If the liquid that is to be siphoned off is 
harmless, the siphon tube may be filled by suction 
with the mouth at the end of the longer arm. But this 
is not always very pleasant, and sometimes it is even 
dangerous if the liquid is of a poisonous nature. The 
accompanying engraving il- 
lustrates a method by which 
the siphon may be started by 
compression instead of suc- 
tion. The idea is so old that 
probably it is new to many. 
The device consists of a 
large test tube, in the open 
end of which a cork is fitted, 
while in the opposite end a 
small hole is cut by means of 
a file. A glass marble is 
placed in the tube, and 
serves as a valve to close the 
opening. Through the cork 
the shorter leg of the siphon 
is run, and also a small bent STARTING DEVICE FOR 
tube. The outer end of the SIPHONS, 

latter tube is placed in the 

mouth, and on blowing into the tes ; tube the com- 
pression serves to close the valve and at the same time 
force the liquid through the siphon. As soon as the 
pressure- is relieved, the liquid in the vessel will flow 
up through the opening in the test tube, and continue 
running off through the siphon. The shorter leg of 
the siphon extends to within a short distance of the 
ball valve, so as to limit the motion of the latter, and 
prevent it from striking the glass with a blow suffi- 
ciently hard to break it. 
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RAG CARPET NEEDLE. 
The strips of cloth for making rag carpet are usual- 
ly formed into a long string or rope by stitching the 
ends together with cotton or thread, a process not 
only tedious, but taking no little time. To obviate 
this, a little tool, or needle, can easily be made from 
8. small piece of clock spring, the end of an old table 
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SCREW-SLOTTING ATTACHMENT FOB LATHES. 



A LATHE DOG AS A SUBSTITUTE FOB A PIPE WBENCH. 



Fig- III. 
BAG CABPET NEEDLE. 



The angle plate A is secured to the bed- of the lathe. 
In the vertical face of angle plate A is a dovetail 
groove, in which angle plate B fits, so as to afford an 
up-and-down motion. On the top face of angle plate 
B is a dovetail groove, in which slide plate G operates. 



the pipe may be done with a monkey-wrench or a 
short piece of pipe or a stick inserted between the 
shank of the lathe dog and the pipe. 

In close quarters, of course, the dog will have to 
be opened and turned on the pipe little by little. 



knife, or any thin piece of steel. Make the needle 
about one inch and a half long, and either turn it up 
at right angles to form a foot, by heating it in the 
Are first, or drill a hole in one end for an ordinary 
wood screw. In the former case, a thumb-screw clamp 
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can be used to hold the needle to the table. The other 
end of the needle is to be formed with a V-shaped 
point, fairly sharp. Just below the point a slot is 
made about one-eighth of an inch wide by half an 
inch long, or long enough to pass the ends of the 
pieces of cloth through. 

To sew the pieces together, which can be done very 
rapidly, after a little practice, press one end of a 
length of cloth down upon the needle until it passes the 
eye. Likewise, one end of another piece is pressed 
down upon the first. The other end of either piece is 
then threaded through the eye for a short distance, as 
shown in Fig. 3. 

The whole is then lifted up until the threaded end 
falls below the other two, when it is pulled all the 
way through. 

It will be found that these joinings are perfectly 
flat and satisfactory. 

Figs. 1 and 2 show the two styles of clamps, one 
with a foot, to be held to the table by means of a 
thumb-screw clamp, and the other with a screw attach- 
ment, to be held to the edge of the table by means of 
an ordinary wood screw. 

— ■ ■ i ♦■ 

HOME-MADE VACUUM CLEANER. 

BT "W. J. C. 

The installation of a vacuum cleaning system in 
private houses entails at present a considerable ex- 
pense, as it includes the purchase and maintenance 
of a gasoline engine and vacu- 
um pump. If the latter two 
machines were eliminated, and 
a simple method of obtaining 
the required vacuum devised, 
this great labor-saving device 
would be much more in evi- 
dence, even in homes of mod- 
erate size. 

This object can be realized by 
use of the ejector or ordinary 
barometric condenser used in 
connection with the city water 
supply or from a tank. 

The entire arrangement can 
be built at the rear of the dwell- 
ing, and does not take up more 
room than an ordinary leader 
pipe. 

The illustration shows the ar- 
rangement of the device. A is an 
ordinary hose nozzle 12 inches 
long, with thread for 3-inch iron 
pipe on large end and tapped for 
%-inch pipe on smaller end. 

By means of the nipple & it 
is connected to a 3 x %-inch tee, 
which is bushed on the opposite 
end to 1 inch. This bushing 
has a 1-inch pipe D extending 
from the inside and ending as 
shown in the cut just inside of 
nozzle. The other end of D pro- 
trudes through the bushing F, 
as afterward described. The 
the nozzle carries a %-inch 
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HOME-HADE 

VACUUM CLEANER. 



and is then run 
smaller end of 
pipe H, which forms the down leg of the ejector. 
The apparatus is placed so that the point K 
is at least 34 feet above the cellar, forming the baro- 
metric column. The pipe B is connected with the 
water supply, with a conveniently situated valve to 
regulate the flow. 

The pipe H is carried down to a seal pot M situated 
in the cellar. This can be made of a barrel with an 
overflow to sewer, as shown at L. 

The pipe G is carried to a vacuum reservoir, which 
can be situated either in cellar or attic, preferably the 
latter, as it means a saving in piping and less joints 
to provide chance of leaks. This pipe is connected to 
top of reservoir, and the service pipe to the various 
rooms also comes from the upper 
end, but extends to within 12 
inches of the bottom. 

The service pipe has a connec- 
tion for rubber hose, with valve 
at each floor. 

In order to obtain the required 
vacuum, all that is necessary is 
to turn on the water in the pipe 
B, when the descending column 
in H causes a partial vacuum in 
the reservoir and in the service 
pipes. 

Care must be taken that all 
joints are made perfectly air- 
tight in service pipes and in G. 

The reservoir must also be air- 
tight. It can be made of a 
kitchen boiler with a small hand- 
hole cut in the bottom to remove 
dust which collects within. 

The ejector can be placed out- 
side without danger of freezing 
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if precaution is taken to break the vacuum when 
through using, thereby emptying the down leg of all 
water. 

The down leg need not be straight if the first bend 
is at least 10 feet from the nozzle. 

This device is not intended to supply a vacuum 
cleaning system for large buildings, but rather for 
private dwellings, and can be put up by anyone ac- 
customed to handling pipe and competent to make 
good tight joints. 



A STEREOSCOPE FOR SINGLE PHOTOGRAPHS. 

BY PROP. GtTSTAVE MICHAUD, COSTA RICA STATE COLLEGE. 

Some stereoscopic relief is usually perceived when 
a photograph is examined at a very short distance 




Fig. 2.— BINOCULAR VISION THROUGH A LARGE LENS. 

through a pinhole. The relief is increased when the 
drawing or photograph shows some positive distor- 
tion; but however strong may be that relief in some 
cases, it always disappears at once when both eyes 
are used, with or without pinholes. The impossibility 
to get binocular stereoscopic relief in such circum- 
stances has for probable cause the very fact which 
makes it possible to get stereoscopic photographs; the 
image of a protruding or receding object which is not 
far from us is not the same for each one of our two 
eyes. The right eye sees more of the right side of 
the protruding object ; the left eye sees more of the 
left side. Whenever both images are identical, every- 
day experience has taught us to consider the object as 
perfectly flat, although it might be the faithful repro- 
duction (so far as outlines, shades, and color are con- 
cerned) of a long rifle directly aimed at us. That 
the object is near, we instinctively infer from the 
converging effort our eyes are making; that it is flat 
is none the less evident, as both eyes see it alike in 
spite of its proximity. One eye might be deceived ; 
two eyes cannot be as long as they are obliged to con- 
verge and, while so doing, get two different images of 
any true relief. 

Would the result be the same if some artifice were 
used to prevent them' from converging while examin- 
ing simultaneously, through two diaphragms, a flat 
drawing or photograph? To give an answer to this 
question, the writer has devised an apparatus which 
is a very simple piece of work and requires but a 
minute or two for its making. It does not seem at 
first to deserve the name of stereoscope for single 
photographs, as it requires two pictures. One and the 
same negative, however, is used to make both of 
them, and the two pictures on Fig. 1 differ from ordi- 
nary stereoscopic photographs in being identical. 

In a rather large piece of dark-shaded pasteboard, 
two circular holes are cut out. Their diameter should 
be about y 2 of an inch, and the distance between 
them (this being measured from their centers) should 
be exactly 2%; inches. Fig. 1 is placed at a distance 
of about two feet from the eyes, and the piece of 
pasteboard with the holes at about six inches from 
the eyes. Through the holes the observer looks at 
the two pictures without making any effort to see 
them distinctly, his eyes being completely at rest, as 
if they were directed in an absent way toward some 
far-away object. As this is being done, the two holes 
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seem to get nearer each other, and at last will merge 
into one and the same hole. So will apparently the 
two photographs, and relief will be manifest. 

The experiment throws some light on the hitherto 
unexplained cause of the relief, which appears when 
a photograph is examined through a lens large enough 
to- allow binocular vision through its two opposite 
marginal parts. Such relief is probably the direct 
consequence of the decreased convergence of the eyes. 
The same explanation holds good for the relief ob- 
tained with two convex prisms which act exactly as 
the opposite segments of a large lens, the eyes being 
in E E (Fig: 2). Parallelism of the optical axis of 
the eyes seems again to be the only sound explanation 
of the relief perceived when Javal's iconoscope or 
Giraud Teulon's binocular ophthalmoscope is used to 
examine flat drawings. In all such apparatus the 
convergence of the optical axis is decreased or sup- 
pressed, and the eyes are thereby prevented from ap- 
plying the only test by which they can readily dis- 
tinguish the real object from its facsimile drawing 
or photograph. 

Some people (about one in every four, if a limited 
number of observations is to be trusted) cannot ob- 
tain the fusion of ,the two images. On putting on a 
pair of convex spectacles, such observers generally get 
the desired result. The explanation of this curious 
fact probably lies in the difficulty we meet in dissoci- 
ating the convexity of the crystalline lens from the 
convergence of the eyes. When we are looking at 
some near object, the eyes become convergent and the 
crystalline lens becomes more convex. When we are 
looking at a considerable distance, the axes of the 
eyes become parallel and the crystalline lenses are flat- 
tened. Thus an intimate connection is established be- 
tween the convergence of the eyes and the convexity 
of the crystalline lens; and to exact at the same time 
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Tig. 1.— THESE PHOTOGRAPHS ABE IDENTICAL BUT SHOW STEREOSCOPIC BELIEF WHEN 
VIEWED THROUGH A DOUBLE DIAPHRAGM. 



Fig. 3.— A POWERFUL STEREOSCOPE FOR SINGLE 
PHOTOGRAPHS. 

increased convexity of the crystalline lens because 
the. object is near, and parallelism of the eyes as if the 
object were far away, is for some people as difficult a 
task as it is for anyone to move independently the 
fingers of both hands during a first piano lesson. Con- 
vex lenses relieve the crystalline lens from part or 
from the whole of its task; this is probably the way 
in which they contribute to the fusion of the two 
images during the experiment just described. 

The strongest binocular relief which can be had 
with single photographs or drawings requires the use 
of an easily made little apparatus, the main features 
of which are two pinholes, PP (Fig. 3), four mirrors, 
M, M, m, m, and two biconvex 3-diopter common spec- 
tacle lenses, L L. The localization of the rays in the 
crystalline lens and the exaggerated curvature of the 
focal surface are produced by the opening in 0, far 
from the eyes, and by the pinholes in P P, which allow 
to bring the picture within a reduced distance from 
the apparatus. The parallelism of the optical axis is 
obtained, as in Javal's and Giraud Teulon's instru- 
ments, through two consecutive reflections of the lu- 
minous rays. The more or less complete relaxation 
of the crystalline lens is produced by the lenses placed 
between the pinholes and the eyes. If they are sup- 
pressed, the relief does not much 
decrease, but then a considerable 
number of observers fail to get 
the two images to coincide. As 
in the case of the piece of paste- 
board, one must look into the ap- 
paratus as if the object to be 
seen were far away and without 
making any effort to see it. 

Fig. 3 is on the scale of six 
inches to the foot. The inside of 
the box containing the mirrors 
must be blackened. The mirrors 
are kept in place with straps of 
black paper. Although standing 
below the average in manual 
ability, the writer made his own 
apparatus without meeting any 
greater difficulty than the exact 
setting of the small mirrors ver- 
tically and at a horizontal angle 
of 45 deg. with the sides of the 
box. 
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RECENTLY PATENTED INVENTIONS. 

The Inventions described in this De- 
partment -were Patented through the 
Scientific American Patent Agency. 



Pertaining to Apparel. 

STOCKING SUPPORTER. — T. Papworth, 
Portland, Oregon. This supporter is provided 
with a pair of jaws which may be attached to 
the underwear and a link locking device which 
may be attached to the sock or stocking. The 
device may be applied wherever convenient to 
hold the hose taut on the limbs of the wearer. 



Electrical Devices. 

ELECTROLYTE. — A. Van Winkle, New- 
ark, N. J. The invention provides a new elec- 
trolyte for use in the electro deposition of 
zinc on iron and steel. The special object of 
the invention is to provide increased conduc- 
tivity of the solution and to improve the color 
of the deposit as well as to insure a perfect 
plating, especially on concave surfaces. 



Of Interest to Farmers. 

MARKER ATTACHMENT. — L. R. Turner, 
Long Pine, Neb. An efficient marker attach- 
ment for corn planters, and the like, is pro- 
vided by this invention. The marker indicates 
the positions to be occupied by rows of plants 
or hills, and can be automatically disposed in 
a number of positions. 



first heated to produce alcohol vapor and this 
is then burned to heat the sad iron. The 
upper face of the sad iron is thus heated from 
the inner side, and when it has attained the 
proper degree of temperature the body of the 
iron is inverted. While this side is being used 
the other surface of the iron is heated by the 
burner so that it will be ready for use when 
the side in use becomes cool. 



Of General Interest. 

COMPOSITION FOR SOLIDIFYING FLUE 
DUST. — S. W. Ramsey and G. W. Smith, 
Youngstown, Ohio. In the operation of blast 
furnaces for the reduction of iron there accu- 
mulates a considerable quantity of dust which 
consists of small particles of oxid of iron, 
coke, and other constituents of the furnace 
charge. The present invention has for its 
object to convert this dust into bricks so that 
the iron it contains may be reduced. 

BUILDING BLOCK. — A. G. Mahler, Med 
ford, N. Y. This building block is adapted to 
be quickly laid in constructing walls and is 
provided with improved means for connecting 
or bonding the adjacent blocks. The block is 
also designed to facilitate the application of 
plaster on the inner side of the wall, and 
affords a free circulation of air from the in- 
terior of the walls to the outside without al- 
lowing the admission of rain. 

EMBROIDERY FRAME.— G. B. Lyon, 
Ithaca, N. Y. This is an improvement on 
hand embroidery frames that are composed ol 
a hoop and a clamping device for holding the 
fabric stretched thereon. In the present in- 
vention the hoop is constructed with flanges 
at each edge between which the clamp is ap- 
plied. The latter is made of a transversely 
corrugated strip of elastic metal. 

DEVICE FOR AUTOMATIC FIRING OR 
SELF-LOADING ARMS.— S. H. Bang, 24 
Pehlenschlaegersgade, Copenhagen, Denmark. 
The invention refers to a trigger mechanism 
in connection with self-loading fire arms by 
means of which the gun may be made to act 
either to fire a single shot each time the 
trigger is pulled, or to fire automatically as 
long as the trigger is acted upon. 

GATE VALVE. — G. H. Benton, Metuchen, 
N. J. The construction of this gate valve is 
very simple and its operation effective. It is 
arranged to compensate for any inequalities in 
the seats and the gate faces, to insure at all 
times a firm and active seating of the valve 
gates to prevent leakage, and to allow con- 
venient opening and closing of the gate valve. 

WIND ACTUATED ADVERTISING DE- 
VICE. — R. Ray, Carrollton, Mo. This adver- 
tising device is adapted for outdoor display 
of moving signs. It consists of a windmill, 
provided with the customary vane for direct- 
ing the wheel into the wind and the vane is 
arranged to receive advertising signs. 



Hardware, 

SASH FASTENER. — H. Atwater, Chatta- 
nooga, Tenn. The fastener provided by this 
invention is adapted to be mounted upon the 
meeting rail of the lower sash and lock both 
sashes in closed condition. The fastener is 
strong and conveniently operated and may be 
adjusted for locking either sash opened more 
or less, as may be desired. 



Heating and Lighting. 

BURNER. — W. H. Damon, New York, N. Y. 
An improvement in hydrocarbon burners for 
heating rivets is provided by this invention. 
The burner is formed with air and fuel pas- 
sages, a combustion flue surrounding the 
burner proper having air intake openings in 
the side and bottom, and a regulating device 
closely fitting the flue and having like open- 
ings in the side and bottom, the openings of 
the flue and of the regulating device being 
movable alternately into and out of register. 



Machines and Mechanical Devices. 

WELL-DRILLING APPARATUS.— R. D. 
Moon, San Angelo, Texas. An improved 
mechanism for lifting the drill and permitting 
a quick and unimpeded drop of the drill bar 
is provided by this invention. The use of a 
high or top-heavy rigging is thus avoided, as 
well as the great jar and noise found in the 
use of ordinary rigs. 

REVERSING MECHANISM. — T. H. and J. 
E. Holgan, New York, N. Y. The construc- 
tion is applicable to shafts carrying drill 
chucks and the mechanism is such that as a drill 
or tap is brought into engagement with the 
work the drill shaft will be engaged automati- 
cally with the driving pulley in a manner to 
feed the drill or tap into the material, and 
as the work is withdrawn, the shaft will be 
brought into such relation with the driving 
pulley as to reverse the direction of rotation 
and withdraw the drill or tap from the work. 

STONE SAWING MACHINE. — A. Jones, 
Oolitic, Ind. The invention relates to stone- 
sawing machines using rotating drums and 
endless traveling wires passing over the drums 
and serving to cut stone- The object of this 
invention is to permit of adjusting the. wires 
conveniently and quickly in the desired posi 
tion relative to the stone for cutting the latter 
into pieces of the desired width. 

CONTINUOUS-DRAW VACUUM WINDOW- 
GLASS MACHINE. — D. H. Hershey, Latrobe, 
Pa. The invention provides a method for draw- 
ing glass in a cylindrical form suitable for 
flattening out to make window glass, also to 
a method of shaping the glass by producing a 
partial vacuum around the cylinder of glass as 
the latter is formed. Means are provided for 
maintaining a uniform diameter of the cylinder 
as it is drawn upward from the molten glass. 

AUTOMATIC TRIP FOR CONVEYERS.— C. 
Frederickson, Cameron, Wis. This auto- 
matic trip is arranged to operate at any pre- 
determined place so that the material in the 
hopper may be deposited wherever desired. 
Should a wagon be under the cable of the con- 
veyor the material may be evenly distributed 
therein without the necessity of moving the 
wagon. 

MECHANICAL MOVEMENT. — S. Jones, 
East Liverpool, Ohio. A means for converting 
continuous rotary motion in one direction into 
alternate forward and backward rotary motion 
is provided by this invention. The new move- 
ment is adapted for use on washing machines, 
churns, and the like. It is arranged to auto- 
matically revolve a part of the machine, a 
predetermined number of times alternately, in 
opposite directions. 

GRINDING MILL. — D. S. Anthony, Dur- 
ango, Mexico. The object of this invention is 
to provide an improved mill more especially 
designed for grinding middlings and arranged 
to insure ready grinding of the corn, or other 
material, to any desired degree of fineness, and 
to allow easy sharpening of the grinding mem- 
bers. 

MACHINE FOR FINISHING THE PACK- 
ING OF BARRELS. — L. Storck, J. H. Vogt, 
and L. Storck, Stamford, Conn. An improve- 
ment in machines for finishing the packing of 
barrels with pulverized or granulated material 
is provided by this invention. The machine is 
especially constructed to perform this opera- 
tion on shipping cases which have been packed 
by a machine previously invented and patented 
by Messrs. Vogt and Storck. 

SOUND BOX. — J. C. Kerr, Valparaiso, 
Chile. The invention provides a sound box for 
talking machines in which practically the en- 
tire quantity of sound waves produced is 
forced to pass through the sound tube, and in 
which inharmonious or disturbing vibrations 
are avoided and all deadening of the sound 
waves is prevented. 

PIANOFORTE. — W. R. T. Hill, Asheville, 
N. C. The Invention provides an improved 
frame for pianofortes in which the tension on 
opposite sides of the frame is balanced so that 
the bending strain of the frame is eliminated, 
and the sound boards are made without ribs, 
the strings resting on the bridge at each end. 



Railways and Xhelr Accessories. 

GRAIN CAR.^J. T. McNally, Chicago, 111. 
The car is designed to discharge the grain 
through a double bottom, provided with open- 
ings, the openings of one bottom being mov- 
able into and out of register with those of 
the other bottom. A door is adapted to cover 
these perforated bottoms when the car is to be 
used as an ordinary box car and this door is 
also adapted to cover one of the door open- 
ings in the side of the car when the car is 
to be used in hauling grain. 



Honsehold Utilities. 

FURNITURE. — F. N. Churchill, Spokane, 
Wash. The invention relates to a table of 
simple construction which can be neatly fold- 
ed. When collapsed it can be shipped or 
stored without danger of injury to the parts, 
and at the same time requires a minimum of 
space. 

SAD-IRON HEATER.— G. W. Fallin, Mont- 
gomery, Ala. The body of this sad iron is 
hollow and carries an alcohol generator, and 
an alcohol burner. An alcohol generator is 



Pertaining to Vehicles. 

TRANSMISSION MECHANISM FOR MO- 
TOR VEHICLES. — C. M. Leech, Lima, Ohio. 
The construction of this mechanism is such 
that its operation will have no tendency to 
throw the driving shaft out of alinement and 
the movement of the vehicle both forward and 
rearward can readily be controlled and grad- 
ually varied, the transmission passing from a 
friction to a positive drive on shifting the 
gearing from slow to full speed. 

SPRING SUPPORT.— T. J. Fay, New York, 
N. Y., and J. M. Elsworth, Bernardsville, 
N. J. The invention relates more particularly 
to specific means for securing the spring sup- 
ports of motor vehicles to the body or chassis. 
An improved clip is provided in which the 
securing bolts are formed integral with the 
main body of the clip so that the breaking of 
a bolt will not loosen the spring and the 
spring will be firmly held at all times unless 
all of the bolts should become broken. 

DRAY WAGON. — G. R. McLeran, North 
Yakima, Wash. This invention provides an 
improvement in dray wagons, such as are 
used for hauling heavy loads of all kinds. The 
axle of the wagon may be lowered by locking 
the wheels to the axle and the wagon when 
then moved forwardly operates to adjust the 
main frame over the axle. In this manner 
the load may be lifted and secured to the 
wagon. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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Full hints to correspondents were printed at 
the head of this column in the issue of August 
8th, or will be sent by mail on request. 



Prime Movers and Their Accessories. 

FEED WATER HEATER. — J. H. Kidwell, 
Staunton, Va. This feed water heater is de- 
signed for use on locomotives and is char- 
acterized by the fact that it utilizes the ex- 
haust steam from the cylinders for the pur- 
pose of heating the feed water as well as using 
the hot gases in the smokebox at the front of 
the boiler for the same purpose. 

STEAM TRAP. — A. L. RiGGS, Ebensburg. 
Pa. This improved steam trap is arranged to 
insure a positive and easy working of the 
valve controlling the inflow and the discharge 
of the water and means are provided for hold 
ing the valve locked in one position until 
the trap is accurately filled with a prede- 
termined quantity of water. The valve is 
then held in its other position until this quan- 
tity of water has been discharged. 



(10956) A. H. N. says: If soft coal 
ashes be mixed with water to the consistency 
of mortar and then put in a round oak or other 
soft coal heater on a good bed of coals and the 
drafts opened, this mixture will burn freely. 
How do you explain this anomaly? A. There 
is always a considerable percentage of uncon- 
sumed fuel or combustible in ashes — especially 
soft coal ashes — even though they may appear 
to be free from coal ; so that they will have 
a certain amount of fuel wherever they can be 
burned without clogging up a fire and choking 
the draft. The addition of a moderate quan- 
tity of water to a hot soft coal fire has a curi- 
ous effect. If the temperature is sufficiently 
high, the water is decomposed, forming free 
oxygen and hydrogen, which later reunite at a 
point usually some distance above the body of 
the fire in a hot flame. No heat is actually 
added to the fire, the effect being to abstract 
the heat from the coals and give back the same 
quantity of heat in flame above the fire, often- 
times giving the appearance, however, of mak- 
ing a hotter fire. In cases where a long 
flame is desirable, as in fire under a steam 
boiler, it is a common practice to wet the coal 
before firing it, for this reason. These facts 
will probably help you to explain the phenome- 
non you have observed. 

(10957) M. F. S. says: 1. Would you 
kindly explain the real meaning of the word 
"watt"? One says that a 16-candle-power 
lamp takes 56 watts, say 60 watts for con- 
venience, per hour. If it takes 60 watts per 
hour, it should take 1 watt to light it for 1 
minute. Yet we all know that it takes the full 
60 watts to light it even for 1 one second. A 
300-watt dynamo does not give 300 watts per 
hour, it gives them all the time ; if such a 
dynamo were connected with a watt-meter, 
would the watt-meter register 300 watts after 
an hour? A. A watt has no reference to time. 
It is the unit of electric power. And just as 
a horse-power works flght along, a second, an 
hour, or any other time and is the same horse- 
power, so the watt is the same for any time. 
If a lamp requires 60 watts to light it, it will 
require the 60 watts for a second just as really 
as for a whole day. What is paid for on the 
watt-meter is the watt-hours. If 1,000 watts 
are used for one hour, that is a kilowatt-hour ; 
and if for ten hours, the consumer must pay 
for ten kilowatt-hours. This too is just the 
same as the horse doing work. If one hires a 
horse which might do a horse-power of work, 
he will pay for the same horse working for the 
entire time which he does work. The idea 
seems simple. 2. Does the sun have any direct 
influence upon the weight of objects on the 
earth? Example: Will an object be theoret- 
ically heavier at midnight than at midday? A. 
The weight of objects does not vary from noon 



to midnight because of the position with refer- 
ence to the sun. The change of distance from 
the sun in that time is so small as compared 
with the immense distance of the sun as to be 
of no value at all. 

(10958) F. G. S. asks: Is there any 
simple formula for calculating the power of a 
magnet when the size of wire, number of turns, 
and E. M. F. of battery are known? Will this 
formula apply in the case of a solenoid? A. 
The tractive power of a magnet is found by the 

T CM V A 

formula Pounds = in which T is 

2661 L 
the number of turns of wire, C the current in 
amperes, M the permeability of the iron of the 
core, A the area of pole pieces, and L the mean 
length of the magnetic circuit. For a solenoid 
without iron the permeability is 1, since the 
permeability of the air is the standard of com- 
parison, and hence is unity. For a straight 
coil the result will be of little value because of 
the great leakage of lines of force, and the 
great length of the circuit of the lines in the 
air. 

(10959) J. H. S. asks: The difference 
between the work a 5 x 5-inch engine is cap- 
able of performing against what a 5 x 6-inch 
would do, both engines running equal speed, 
with valve lifts, compression, and all condi- 
tions being equal. The direct argument is that 
if two cars were built identical with the ex- 
ception of the motor, one to be a 5 x 5-inch 
and the other to be a 5 x 6-inch direct con- 
nected, or in other words one-to-one speed, 
which car would be the fastest provided they 
were driven to their limit? Also, would you 
please explain how much faster a 5 x 5-inch 
would have to run in order to develop the same 
horse-power as a 5 x 6-inch ; also what rela- 
tion the piston speed bears to the horse-power 
of a motor. This last subject is one which 
seems to be very poorly understood ; and while 
the writer is well aware just what relation it 
does have, we would like to have you give us 
an explanation of the matter. A. If we may 
take your last question first as the simpler, 
the relation of piston speed to horse-power is 
exactly the same in an internal combustion 
engine as in a steam engine, i. e., increase of 
piston speed indicates either decrease of load 
or increase of power generated in exactly the 
same proportion in one as in the other. Your 
first question cannot be quite as positively an- 
swered, for the reason that indicated horse- 
power has not quite the same relation to brake 
horse-power in internal-combustion as in ex- 
pansion engines, partly, if not principally, for 
the reason that whereas in the latter the dif- 
ference is entirely friction in the engine, in 
the former it includes overcoming of inertia 
in the three "dead" strokes including compres- 
sion of the gas. For instance, an ignition at 
any later moment than the dead point de- 
creases the area of the card, from which, if 
complete analogy with steam engine indica- 
tion existed, a loss of power would be pre- 
sumed, whereas it is found in practice that re- 
tarding the ignition up to a certain point in- 
creases the power measured on the brake. As 
far as your question is concerned, however, the 
difference in power between a 5 x 5 and a 5 x 6 
engine at the same R. P. M. would depend' 
upon only two interdependent variables, the 
mean effective pressure and the stroke. There 
would be a slightly higher press'*re in the 5x6 
before ignition, on account of a larger volume 
of gas having been inspired and compressed 
into the same space, but this may be neglected. 
For the purposes of calculation we must sup- 
pose the ignition to be at a point 1 inch from 
the beginning of the stroke in both engines, as 
without knowledge of the period of ignition we 
cannot otherwise calculate the relative vol- 
umes to which the gas expands. In the for- 
mula --- = H. P., p in the 5 x 5 engine = 
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and in the 5x6 engine i 
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l = in the first case yr and in the second — = — 
Therefore : H. P. of 5 x 5 engine : H. P. of 5 x 6 

12V 5 a V 6 

= 0.186 : 0.204 ; that is to say, the 5x5 en- 
gine has roughly 90 per cent of the power 
of the 5 x 6 at the same speed, and must there- 
fore run about 9 per cent faster under the 
same load to deliver the same power as the 
latter. This is, of course, not an accurate 
figure, which cannot be obtained without a 
careful test by both indicator and brake, but 
it is a fair approximation, sufficient, we hope, 
for your purpose. The inaccuracy lies in the 
determination of the ratio of expansion. 

(10960) A. L. T. asks: Will you be so 
kind as to inform me if it is possible or im- 
possible to make a so-called permanent magnet 
out of a pure soft iron, i. e., a magnet, for ex- 
ample, similar to the steel horseshoe magnets 
as now made? Can a permanent magnet be 
made out of any iron? I do not refer to the 
residual magnetism remaining in the field mag- 
nets of a dynamo when not in motion. A. 
Any iron or steel which has once been mag- 
netized does not again lose all its magnetism, 
except by heating it red hot. Its magnetism is 
then destroyed. Good soft iron, cast or 
wrought, will, however, retain but little mag- 
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netism after the magnetizing force Is removed. 
The retentivity to which you allude is the 
same property in steel as in iron. The field 
magnets of a dynamo, when of iron, retain lit- 
tle ; when of steel, retain more magnetism. A 
hard steel retains so much that it is called a 
permanent magnet. It, however, does not re- 
tain full magnetic saturation, but loses con- 
siderable magnetism very soon after the mag- 
netizing force is removed from it. It is strong- 
est just after it is magnetized. From the above 
it will be seen that a magnet cannot be made 
of iron which deserves to be called a perma- 
nent magnet. 

(10961) M. C. asks: 1. How long an 
exposure would be necessary to make a lan- 
tern slide, by having a negative in contact 
with a plate in a frame? Exposure by can- 
dle or lamp light. A rather fast plate being 
used, for instance, a framer Banner X. A. 
The time of exposure for a lantern slide de- 
pends upon the density of the negative, the 
light and other factors being the same, and 
if you are in doubt draw the slide and ex- 
pose one-quarter of the plate at a time till 
the whole is exposed. Then develop and find 
which part was correctly exposed. A slow 
lantern slide plate should always be used for 
the positive for a lantern slide. Such plates 
are made by all manufacturers. Y.ou will 
have to get the time of exposure by experi- 
ence. 2. Which in your opinion gives the 
best negative technically — the tank or time 
method, the tentative method, or the Wat- 
kins factor method? A. Personally we do 
not like any of the methods of developing 
you mention. We always use a dark room, 
and watch the progress of the development. 
We have no decision to give upon the tank, 
time, or any other method. With a correct 
exposure almost any method will produce a 
good negative ; without that, no method can 
bring forth a fine result. 

(10962) J. R. D. asks: If agreeable, 
will you kindly advise what metal has the 
most expansive property when subjected to 
heat, and also state to what extent quicksilver 
or mercury will expand by heat, and whether 
or not quicksilver expands more by heat than 
does water? A. We give you the rates of ex- 
pansion of several of the metals which expand 
most rapidly by heating : Potassium 0.000249, 
sodium 0.000218, mercury 0.000182, indium 
0.00014, cadmium 0.000094, lead 0.000088, 
aluminium 0.000070. Mercury expands more 
than water does for the same change of tem- 
perature near the freezing point. The rate of 
expansion of water as given In the "Physico- 
Chemical Tables" of Castell-Evans is 0.0000644. 
All the figures we have given above are from 
the same tables, which are of the highest au- 
thority. 

(10963) T. H. P. asks: Is there any 
magnetic rod, or anything of the kind in use, 
for locating gold or silver? If so, where can 
I get one? A. There is no possible means of 
locating gold or silver ore by magnetism. Mag- 
netism has no effect whatever on either of 
these metals, and any claim to locate deposits 
in the earth by a magnetic rod has no basis. 

(10964) P. G. P. asks: Please tell me 
what is the nature of phosphorus? Can It be 
kept in a sealed bottle indefinitely? Will it 
retain its light-giving properties indefinitely? 
Will heat affect it? A. Phosphorus is one of 
the elementary substances, Just as iron and 
lead are elements. It does not give light when 
it has been shut up in a bottle for some 
time. It can be kept under water anywhere. 
So long as It is kept away from oxygen it can- 
not give light or take fire. If the oxygen of 
the air has access to it, it grows hot and 
takes fire. Its light is due to the slow com- 
bustion of the phosphorus by oxygen, causing 
it to glow in the dark. 

(10965) D. L. asks: 1. Kindly explain 
through your magazine how, by experimenting 
with a pendulum, it has been calculated that 
the gravity force of the earth is 289 times as 
great as the centrifugal force at the equator. 
A. The force of gravity at any place is deter- 
mined from the time required by a pendulum of 
known length at that place to make one oscilla- 
tion. The centrifugal force of the earth at the 
equator is determined from the length of the 
day, or the velocity of rotation of the earth at 
tor is 32.0902. Hence if there were no centri- 
fugal force as 0.1112 of the mass of a body at 
the equator, which makes the body lighter by 
this amount. The force of gravity at the equa- 
tor is 32.0902. Hence if there were no centri- 
fugal force, the weight of a body would be the 
sum of these two, or 32.2014, which is the real 
mass of the matter of the body. Hence centri. 
fugal force lightens a body 0.1112/32.2014. 
which equals 1/289 very nearly. Tou can find 
all these matters demonstrated in the library 

• of the university of your city. The librarians 
will assist you to find what you need, or the 
professor of mechanics or astronomy will advise 
you. Watson's "Theoretical Astronomy" will 
contain it. 2. Prom an infinite or very great 
distance, in an astronomical sense, our earth 
will attract a body with an ultimate velocity 
of 7 miles a second at the moment it would 
strike the earth. How can I find the corre- 
sponding velocity with reference to the sun 
and the moon? A. Tou will find the solution 
of the problem of fall from infinity In Watson 
as above, or in Young's "General Astronomy," 
Section 429. We can send you the book for 
$3.25. 3. If we imagine a tunnel through the 
earth and through its center (or 8,000 miles 



long), then letting a body fall into it, what 
would be the maximum velocity, and at what 
point in the tunnel would that velocity be at- 
tained ? A. A body falling through the earth as 
you describe will have its highest velocity at 
the center of the earth. The finding of the 
velocity is a problem of analytical mechanics, 
to which we refer you. 4. If a bullet sent out 
from a rifle and In a perpendicular direction 
will reach a height of one mile, how far would 
It go at an angle of 30 degrees with the hori- 
zontal plane? A. If a bullet will rise a mile 
in a vertical direction, it will rise to the same 
distance when rising at an angle of 30 degrees 
to the horizon. 5. What would be the weight 
of a cubic foot of water at a depth of 8 miles? 
A. The compressibility of sea water is 44 mll- 
lionths per atmosphere at 12 deg. C. ; that of 
pure water at the same temperature is 47 mil- 
llonths, while at the freezing point it is 50.3 mil- 
lion ths. The temperature would vary consider- 
ably as we descend in water. Upon this datum 
you can calculate the density at a depth of 8 
miles. We must say that your questions re- 
mind us of an examination paper in college, 
and we never liked to take examinations. 

(10966) G. B. asks: In projecting a 
lantern slide upon a screen with a single 
double convex lens the lines on the picture, 
when viewed close to the screen, within a foot 
or two, give the colors of the rainbow. If, how- 
ever, the observer goes back ten or twenty feet 
more from the screen all this color effect im- 
mediately disappears. Will you please explain 
why this color effect is not equally visible at 
this distance? I understand, of course, if a 
chromatic lens is used there will be no such 
color effect. What I do not understand is 
why, when you see it so plainly at a foot away, 
you cannot see It equally plainly at 10 feet, 
although all the other parts of the picture are 
equally visible at either distance. A. The lines 
of a picture are visible to the eye when a line 
subtends an angle at the eye of about a minute 
of arc. This is the limiting angle of vision 
without optical assistance. When one stands 
one foot from the screen on which is a pic- 
ture with lines projected by an ordinary convex 
lens, the lines fill more than this angle. So 
also do the interference fringes on the edges 
of the lines. At 20 feet distance from the 
screen a space twenty times as broad is re- 
quired to fill the same angle as was filled by 
a line at one foot distance from the screen. 
All which is in the wider space is combined 
in the eye at 20 feet into an image of the 
same size as was occupied by the line at 1 
foot. The color fringes then are combined into 
white light again, and only the black is seen. 
If one uses an opera glass at 20 feet the 
colored fringes are restored and are as visible 
as at the 20 feet divided by the magnifying 
power of the glass. If a glass magnified five 
diameters the lines and fringes appear as when 
seen at a distance of 4 feet. The restoration 
of the colors by the opera glass constitutes 
rather a pretty optical experiment. 

(10967) R. D. F. asks: Would you 
kindly answer these questions? Why will a 
rainbow form a half -circle at sunset? Why 
does a rainbow usually show less than a half 
circle? Why would a bow form a complete 
circle seen from a balloon? A. A line drawn 
through the center of the' sun and the eye of 
the observer passes through the center of the 
rainbow. This line is called the axis of the 
bow. An angle Is formed with this line, the 
vertex of the angle being at the eye. At an 
angle of 40 degrees from this line in every 
direction violet may be seen, and at 42 de- 
grees from this line red may be seen. It 
should be obvious that all the points which 
are at the same angle from the axis will lie 
on the circumference of a circle. The rain- 
bow is for this reason a circular arc. When 
the sun is on the horizon, the axis will be in 
the horizon and a half circle is above the 
horizon whose other half is below the horizon. 
At sunset then a rainbow will be a half circle. 
If the sun is high in. the heavens, the axis 
line will go below the surface of the earth 
before it reaches the horizon, and the part of 
the rainbow seen will be less than half a. circle. 
If one is upon a mountain top, so that the axis 
extends far out above the horizon, more than 
half of the circle of the rainbow will be seen, 
and from a balloon it is possible to look 
down upon a cloud and see a circular rainbow, 
or the whole of the bow. Looking down upon 
the spray of Niagara Palls, one may see more 
than half a circle of a rainbow formed by 
the sun's rays in the gorge below. 

(10968) W. W. asks: What is the 
scientific explanation of the fact that if an 
egg is held between the hands and compressed 
along its longitudinal axis, it Is almost in- 
capable of being crushed, while a pressure on 
a transverse axis readily accomplishes a con- 
trary and expected result? A. The ends of an 
eggshell are domes, and are filled with an in- 
compressible liquid. If these domes are fitted 
into the soft palms of the hands, and pressure 
evenly applied to the shell in the direction of 
its longitudinal axis, it will require considerable 
force to crush the shell. The liquid contents 
prevent the shell from collapsing Inward ; the 
soft palm prevents it from, bursting outward. 
The part of the shell which is not covered by 
the hands is very nearly a cylinder, and al- 
though it is thin it has considerable strength 
to resist crushing. 

(10969) A. E. S. asks: Kindly advise 
if an electric doorbell circuit can be formed 
with the ground and a single wire for a dis- 



tance of two blocks. Also the formula for the 
solution of saltpeter used In destroying tree 
stumps by boring a hole and allowing the fluid 
to remain all winter and in the spring pour- 
ing in kerosene and setting afire. A. An elec- 
tric circuit can be completed through the earth 
for any purpose. Make a good ground at each 
end of the line in water or moist earth, and 
the bell will ring as well as if a return wire 
is used. There is no formula needed for using 
saltpeter on a tree stump. Bore deep holes 
In the stump, fill them with saltpeter and then 
with water, and plug the hole. This is done 
at anytime. After six months or longer open 
the hole, fill it with kerosene oil, and set this 
on fire. The saltpeter causes the fire to smoul- 
der In the wood. 

(10970) R. R. asks: Will you please 
answer the following question in physics for 
me? What is the difference, if any, between 
"mass'' and "weight"? For instance, what is 
the difference between 10 pounds mass and 
10 pounds weight ; or between 10 kilogrammes 
mass and 10 kilogrammes weight? A. The mass 
of a body is determined by the quantity of 
matter the body contains. Any body has an 
invariable mass. The weight of a body is not 
Invariable but is affected by the force of 
gravity at the place of the body. The same 
mass, 10 pounds of lead, for example, will be 
the same all over the earth, but it will not 
weigh the same. It is customary to consider 
the unit of mass as the weight at a place 
where the intensity of gravity is unity. At 
Paris, France, the intensity of gravity is 980.96 
cm. The weight of a body at Paris is then 
980.96 times its mass. Mass is defined as 
weight divided by gravity ; or weight at any 
place is its mass multiplied by gravity at that 
place. Gravity at Washington is 980.10. 

(10971) R. R. S. asks: 1. Would a 
man standing exactly at the North Pole or 
twenty feet from the Pole be, sensible of the 
earth's rotation from west to east? A. A man 
at or near the North Pole of the earth would 
see the stars move in circles, clockwise; sensibly 
parallel to his horizon without rising and set- 
ting. The sun would rise and set once a year, 
the moon once a month. While above his hori- 
zon they, too, would move clockwise around 
the sky. In this way the earth's rotation on 
its axis is just as sensible to a man at the 
Pole as to one at any other point of the earth. 

2. Why does the moon rise farther in the north 
in the winter? And why does it appear nearer 
the zenith when it is nearest to us? A. The 
moon rises at the same points of the horizon 
every lunation. Half of its month it is north 
of the equator and half of its month it is south 
of the equator. We only notice the rising of 
the moon when it Is near its full. The full 
moon is always opposite the sun. In winter 
the sun is south of the equator, and full moon 
is north of the equator, in the same part of the 
sky where the sun is in summer. Hence the 
full moon runs high in winter. The moon does 
not appear nearer the zenith when it is near- 
est the earth. Perigee may be at any phase 
of the moon since new moon occurs in all 
points of the orbit in each cycle of the series. 

3. How long does It take the sun to make a 
rotation? A. The time required for a spot to 
pass from the' center of the sun around to the 
center again Is on the average 27.25 days. This 
is the synodic period of the sun's rotation. 
The true, or sidereal period, is determined 
from this to be 27.35 days. Different observ- 
ers obtain slightly different results, varying 
from 27.23 days to 27.38 days. The sun's rota 
tion is very peculiar in that the velocity is 
not the same for different latitudes. This 
would show that the surface of the sun is not 
solid, but in a fluid condition. This is dis- 
cussed in Prof. Young's book on the sun, which 
we send for $2. 

(10972) W. P. J. asks: Why does 
a charge of electricity (static) pass to the out- 
side surface of a hollow conductor ? If the 
conductor were a solid would the charge pass 
to its outward surface also? A. A static charge 
of electricity is on the surface of any conduc- 
tor, solid or hollow. The reason is the self- 
repulsion of the parts of the charge for its 
own parts. Each unit of electricity Is as far 
as it can get from every other unit of electric- 
ity. 2. Why Is there no lightning in winter? 
A. There Is lightning in winter. We have 
seen vivid lightning in midwinter in Massa- 
chusetts, lighting the snow to the greatest bril- 
liancy. It is not a common occurrence. 3. 
Why is the external characteristic of a shunt 
dynamo a loop? A. The external character- 
istic curve of a shunt-wound dynamo is a loop 
because of the fact that all the current goes 
to the fields when the external circuit is open. 
The voltage is then the maxlmu* but there 
Is no current. When the external circuit is 
closed the external resistance is high and the 
field coils now begin to receive current, which 
weakens the voltage. As more and more cur- 
rent passes through the external circuit, less 
current passes through the field. A point Is 
finally reached where the reduction of external 
resistance takes so much from the field that the 
E. M. F. falls more rapidly than before and 
current begins to decrease also. From this 
point both current and E. M. F. fall steadily 
to zero by cutting out resistance. See Sloane's 
"Handy Book for Electricians," which we send 
for $3.50. 

(10973) M. B. B. asks: The writer 
would like your advice on the most promising 
line of engineering that a man might take up, 
the line with the biggest future. I have been 



a salesman for the past four years, but don't 
seem to be able to realize more than two 
thousand a year in that work, so intend to 
take up some branch of engineering. I gradu- 
ated from college as a chemist, but in my 
experience it is one of the poorest paid of the 
professions. Having a natural bent toward 
mechanics, I have been considering taking up 
structural steel or electrical engineering, but 
not knowing the line that gives the most 
promise I would ask what do you suggest, 
and would It be more profitable to take up a 
whole department or specialize? A. We are 
not able to give advice as to the line of work 
a man should take up, not knowing him per- 
sonally, excepting to say, take up what you 
like best. No one can say whether steel cen- 
struction or electricity work would pay best. It 
all depends upon the man. If he can push him- 
self into jobs either will pay well. To work 
on a salary at either In the employ of a com- 
pany will hardly pay any better than employ 
by a mercantile company. To make money in 
either line one must be able to take con- 
tracts and get the profits of them. You are 
the best and only judge of yourself. Decide 
the line you want to take up and push into it. 



(10974) J. A. T. writes: Would you 
kindly tell me where and how I can obtain 
any information in regard to placer or hydrau- 
lic mining methods? Anything in regard to 
cost and places where this method is pursued 
will be appreciated. A. You will find instruc- 
tive articles on hydraulic placer mining in our 
Supplement Nos. 455 and 1281, and we can 
also recommend the "Hydraulic Gold Miner's 
Manual," by T. S. G. Kirkpatrick, $2.25, with 
which we shall be pleased to supply you. 
California is the principal scene of hydraulic 
mining in this country, but the valleys of the 
Rockies are full of It, where discoveries of 
placer gold have frequently, if not generally, 
preceded those of lodes in the hills. It Is be- 
ing superseded in many places by dredging, 
which facilitates the excavation of gravel from 
places where hydraulicking is impossible, on 
account of the difficulty of disposing of tail- 
ings. By the latter method gravel may be 
excavated and washed at a cost so low that 
gravel carrying gold values of five cents to 
the ton have been made to pay. 

(10975) E. L. says: Does the wheel 
on the outside rail revolv.e oftener than the 
wheel on the inside rail? If not, why not, 
recognizing that the outside rail Is longer than 
Inside rail? A. We would say that the wheels 
on a steam railroad car or locomotive are 
rigidly attached to the axle, and therefore have 
to revolve together at exactly the same rate 
of speed. The outside rail, however, on a curve, 
is longer than the Inside rail. This makes a cer- 
tain amount of slippage between the wheels 
and the rails unavoidable when going around 
curves. The wheels, however, are somewhat 
larger In .diameter near the flange than they 
are a few inches away from the flange, and 
the tendency Is for the flange to hug the 
outer rail of the curves. Therefore, the outer 
wheel as it is rounding the curve is rolling on 
a somewhat longer diameter than the inner 
wheel. This tends to decrease somewhat the 
amount of slippage there would otherwise be. 

(10976) J. H. S. asks: In a great 
many electrical books and articles on elec- 
tricity I have noticed the amperage of a cer- 
tain piece of apparatus is stated, but the 
voltage is not mentioned at all. How are we 
to determine the number of watts consumed 
if the voltage as well as the amperage is not 
stated? I notice In the "rules and require- 
ments of National Board of Fire Underwriters" 
they give the carrying capacity of wires in 
amperes alone. How are we to know whether 
the capacity they state is for 50 or 220 volts? 
In field winding we are told so many ampere 
turns are required per square inch pole face 
surface for a certain density. How are we to 
determine the number of turns required if we 
do not know how many amperes are going to 
flow over the wire when wound? A. It has 
been our experience to find both the volts and 
amperes of a dynamo or motor, or the volts 
and kilowatts given on the name plate. The 
carrying capacity of wires is given in amperes 
because it is amperes which the wires are to 
carry and not volts. The amperes heat the 
wires, and not the volts, and the higher the 
voltage the finer the wire required to carry 
its current. Hence volts are of no Importance 
to the Fire Underwriters, except to classify 
the rules for wiring as they do for different 
voltages. The safety of people from shock 
depends upon the voltage and not upon the 
amperes. In the winding of a dynamo the 
current required to magnetize a field has been 
determined by the designer, who assumed the 
amperes and the size of wire to carry them 
when he determined the size of the magnet 
cores to give the desired voltage to the ma- 
chine. Hence the ampere turns are known. 

(10977) A. B. wishes to learn more 
about lunar rainbows. A. Some of the corre- 
spondents of our paper who have reported up- 
on lunar rainbows of late seem to be confus- 
ing two phenomena which are very unlike and 
due to entirely different causes — the rainbow 
and the halo. A rainbow is due to fallUg 
rain from a cloud which is on the opposite 
point of the horizon from the sun or moon 
at the time. The sun or moon cannot be 
very high above the horizon and have a 
long arc of the bow visible, not over 42 deg., 
at which angle none of the arch would be 
seen. A rainbow is a half circle at sunrise or 
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sunset. In a primary bow the red is on the 
outside of the arch. If two bows are seen, 
the outer one has the red on the inner side of 
the arch. If a bow is formed by the moon- 
light at night, the colors are very faint, and 
very rarely or never can more than three col- 
ors be distinguished — red, yellow, and green. 
Lunar rainbows are not frequent, and one is 
fortunate to see one. The writer has seen 
two in forty years. They are doubtless 
formed more frequently in one's field of vision, 
but are so faint as to escape notice. Halos, 
on the other hand, occur frequently, and are 
seen without any difficulty in the vicinity of 
both the sun and the moon. The rings of col- 
ored light, seen close to the sun and the moon, 
or nearer than 10 deg., are called corona?. 
The smallest halo has 22 deg. radius, or about 
half that of the primary bow, but it is a ring 
with the sun or moon in its center. It sur- 
rounds, when seen fully, the sun or the moon. 
A halo of 46 deg. radius and one of 90 deg. 
radius are also formed. White circles are also 
seen, which pass through the sun or moon and 
are parallel to the horizon. Where these cir- 
cles cross the circle of the halo, we some- 
times see so bright a spot of light that it is 
called a mock sun, or sun dog. Complicated 
figures are sometimes formed by the crossing 
of these circles. The halo of 90 deg. is very 
rarely formed. The writer has never seen 
but one. Halos are always at a very great 
height above the earth's surface, so high that 
water cannot exist, and the halo is formed by 
refraction and reflection of the light in crys- 
tals of ice. They are signs of a storm, since 
they indicate the saturation of the upper air, 
and the lower air will soon be affected. These 
are not discussed very fully in recent mete- 
orologies. The reader is referred to Loomis's 
"Meteorology" for much interesting matter up- 
on all these subjects. 

(10978) M. D. S. asks: I desire to se- 
cure the formula of the solution for making 
blue prints ; how to apply it to the paper, and 
how to develop and finish it, after printed. 
Can you inform me of any book treating on 
the matter and where to procure it? A. To 
make solution for blue-print paper, malke a 
solution of potassium ferricyanide, 1 ounce to 
5 ounces of water ; also a second solution of 
1 ounce of citrate of iron and ammonia to 5 
ounces of water. These two solutions will 
keep indefinitely in separate bottles. To pre- 
pare the paper, take equal parts of each solu- 
tion and mix them. The mixture is sensitive 
to light, and the rest of the work must be 
done in a feeble light. With a swab dipped 
irr' the solution cover the paper by passing 
across in parallel lines, and afterward cross- 
wise of these, so as to have an even layer of 
liquid all over the paper and yet not enough' 
to flow or drip. The paper is hung by a pin 
in the dark to dry. It is then ready for 
printing. After printing in bright sunlight, 
the picture is developed by putting it under 
water. Wash thoroughly till the white parts 
of the picture are clear. 

(10979) W. K. asks: 1. What action 
(chemical) does zinc chloride furnish in a dry 

"cell? Sal-ammoniac? Does manganese furnish 
any action besides its depolarizing effect? A. 
The zinc chloride does not exert any chemical 
action in a dry cell directly ; that is, the ac- 
tion of the zinc and ammoniac chloride (sal- 
ammoniac) is to form zinc chloride. The zinc 
salts put into a dry cell serve principally to 
keep the paste porous and moist, since these 
have a strong affinity for water. Manganese 
dioxide serves simply as a depolarizer in a dry 
cell, as it does in a wet cell. 2. Does high 
initial amperage increase life of a battery, or 
does it mean that it will be short-lived? A. 
The amperes of a cell depend upon the exter- 
nal resistance, and there is no propriety in giv- 
ing amperes, unless it is stated also against 
what resistance the amperes are flowing. If a 
large number of amperes are drawn from a cell 
at first, the cell will be shorter lived than if 
a low amperage is drawn. A cell will have a 
certain number of ampere-hours of life. If 
100 ampere-hours, the cell will last approxi- 
mately 100 hours if 1 ampere is the rate of 
current, but only 10 hours if 10 amperes be 
drawn. This law is as true of dry as of wet 
cells. 3. What do you consider best type of 
wet and dry cells on market to-day for tele 
phone service? A. We have no judgment to 
give as to the best dry or wet cell. We pre- 
sume there is no cell which deserves such a 
distinction. There are many reliable houses 
offering cells. We presume your local dealers 
are reliable, and that you are safe in taking 
their advice. We do not advertise in Notes 
and Queries. Our advertising columns may be 
consulted, and we think our advertisers are 
unusually reliable. We doubt if there is any 
such thing as a superlatively best thing of any 
kind. We are not willing to say that there is. 
4. In gas and gasoline engines, what affects 
the life or service of the batteries? A. There 
is nothing very peculiar in the service a bat- 
tery performs on a gas engine, except, the regu- 
larity of its action. It wears out as any other 
battery does by the work it does, and rather 
sooner because of the constancy with which 
it is called upon for current. It is a popular 
impression that a battery should last indefi- 
nitely, but really it is like any other source of 
power. It can only give back the power which 
is given to it, and when that is done the bat- 
tery stops work. No one is ever ready to have 
the battery stop. Few understand that a bat- 
tery uses up materials as an engine uses up 
coal. So much zinc and chemicals, so much 
electricity. It is a simple matter. 
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Arts and Chafts in the Middle Ages. 
A Description of Mediaeval Workman- 
ship in Several of the Departments 
of Applied Art, Together with Some 
Account of Special Artisans in the 
Early Renaissance. By Julia De 
Wolfe Addison. Boston: L. C. Page 
& Co., 1908. 8vo.; 378 pages. Price, 
?3.. 
The very general and keen interest in the 
revival of arts and crafts in America is a 
sign full of promise and pleasure to those 
who are working among the so-called minor 
arts. In this connection, it is interesting to 
look into the past, particularly those cen- 
turies known as the Middle Ages, in which 
the handicrafts flourished in special perfection, 
and to see for ourselves how these crafts were 
pursued, and exactly what these arts really 
were. There are very few books dealing with 
the arts and crafts of the olden time, which 
are adapted to inform those who have no in- 
tention of practising such arts, and yet wish 
to understand and appreciate the examples 
which they see in numerous museums or ex- 
hibitions, and in traveling abroad. Mrs. Ad- 
dison's book, consequently, will be welcomed 
by a large class of readers. "Arts and Crafts 
in the Middle Ages" is not merely a beauti- 
fully illustrated "art book." It is a valu- 
able work, destined to fill a special niche in 
the library of books which are worth while. 

Maeine Enqineeeing. A Text Book. By 
Engineer-Commander A. E. Tomp- 
kins, Royal Navy. London: Macmil- 
lan & Co. New York: The Macmil- 
lan Company, 1908. 8vo.; 812 pages. 
Price, $4.50. 
The writer was until recently instructor in 
steam and marine engineering, marine con- 
struction, etc., at the Eoyal Naval College, 
Greenwich, England. All those who go down 
to the sea in ships have a profound respect 
for those that oversee that mechanical under- 
world of the great vessels. It is more than 
surprising to note what a vast amount of de- 
tail the marine engineer has under his con- 
trol. Even to those who are moderately fami- 
liar with marine practice, this book will prove 
a revelation. It is filled with the most valu- 
able material. The illustrations are numerous, 
well executed and, as far as we can see, they 
are new. Engines of all sizes and descriptions 
are dealt with as well as auxiliary engines, 
such as capstan-engines, blowing engines, and 
pumps. Great attention is paid to the pro- 
peller. The water-tight system is also taken 
into consideration. Electrical machinery comes 
in for a fair share of attention. Boiler pres- 
ervation and repairs, care and adjustment of 
machinery, the engineer of the watch, are all 
adequately dwelt upon. The subject of ma- 
rine steam turbines is very well discussed, and 
the very latest practice, as the engines of the 
'Mauretania" are outlined. Internal-combus- 
tion engines for boat propulsion are also in- 
cluded. The entire book has been rewritten 
and revised, and forms a complete text book 
for the construction and working of steam en- 
gines and boilers. 
INTEBNAL CoMBDSTION ENGINES. Their 

Theory, Construction and Operation. 
By Rolla C. Carpenter, M.M.E., LL.D., 
and H. D. Diederichs, M.E. New 
York: D. Van Nostrand Company, 
1908. 8vo.; 597 pages. Price, $5. 
This is a very well-made book and the in- 
tention of the authors in its preparation has 
been to present in as simple terms as possible 
the fundamental and theoretical principles re- 
lating to the internal combustion engine, and 
to describe the various methods of applying 
these principles to practical construction. The 
book does not in any way treat of the propor- 
tion and strength of the various machine 
parts. It is largely a compilation from differ- 
ent sources and is, in the main, an outgrowth 
of a course of lectures on the internal combus- 
tion engine delivered to students of Sibley 
College during the past three years. The 
thermo-dynamics of the gas engine, the theo- 
retical comparison of various types, combus- 
tion, fuels, history of the gas engine, modern 
types of internal-combustion engines, ignition, 
mufflers, starting apparatus, estimation of 
power of the gas engine, methods of testing 
internal-combustion engines, and performance 
of gas engines and gas producers, cost of in- 
stallation and operation all come in for liberal 
treatment. One of the most peculiar-looking 
engines in the book is the Sargent complete- 
expansion engine. It is built as a double-act- 
ing tandem. There is but one valve to control 
admission and exhaust for each end of each 
cylinder. A single cam performs these various 
phases while a second cam operates the igniter. 
The construction is radically different from that 
used by other designers. 
The Motobman and his Duties. By Lud 
wig Gutmann. Sixth Edition. Re- 
vised and enlarged by Lawrence E 
Gould. Chicago: The Wilson Com- 
pany, 1907. 16mo.; 195 pages. Price, 
11.50". 
The purpose of this book is to familiarize the 
reader with the operation of an electric car. 
It tells in simple, terse language, devoid of all 
technicalities and mathematics many points 
not generally understood by the average em- 
ployee who has to do with the operation of a 
great electric railway rolling stock. Such 
knowledge cannot fail to make his services 
more valuable to his company and more satis- 



factory to himself, and fit him for promotion. 
The book is intended not only to explain the 
parts of an electric motor car, but to give some 
general instruction and advice to those who 
desire to make the handling of cars their live- 
lihood. It is based on experience gathered 
during a number of years in the electric rail- 
way field, instructing motormen in their duties 
and work and on results and observations made 
on operating roads. 

Motoe Cab Pkinciples. The Gasoline Au- 
tomobile. By Roger B. Whitman. 
New York: D. Appleton & Co., 1908. 
12mo.; 318 pages. Price, $1.25 net, 
postage «xtra. 
As the technical director of the New York 
School for Automobile Engineers Mr. Whit- 
man is peculiarly well fitted to write a book 
on the mechanical principles of the motor 
car. His little volume is primarily intended 
for the man who is not endowed with over- 
much technical knowledge, but who wishes 
to learn all that he can about his car. For 
that reason Mr. Whitman has written his 
treatise in an easy, simple style, which will 
not strain the mind of a man who is not a 
trained engineer. The book is divided into 
thirteen chapters, in which are discussed gas- 
oline engine principles, engine parts, engine 
balance, 2-cycle engines, carbureting and gas- 
oline feeds, ignition, transmission, running 
gear, the location "of troubles and maintenance 
and construction. 

Ameeican Machinist's Handbook and 
Diotionaet of Shop Teems. By 
Fred H. Colvin, A.S.M.E., and Frank 
A. Stanley. New York: Hill Pub- 
lishing Company, 1908. 18mo.; 511 
pages; full leather limp. Price, $3. 
It is with a feeling of confidence that we 
open this handsome little pocketbook, for the 
American Machinist has always stood for accu- 
racy and reliable shop methods. The book is 
filled with good diagrams and tables. We al- 
ways welcome an accurate pocketbook as it is 
always certain to cut down trying mental 
work. This work is very largely devoted to 
machine shop practice. It is worthy of a 
good sale. 

Small Holdings. By F. E. Green. Lon- 
don and New York: John Lane Com- 
pany. 16mo.; 122 pages. Price, $1 
net. 
The author has written of conditions which 
obtain in England, but at the same time it 
will prove of great interest to those who have 
small places of say 10 to 25 acres. Full de- 
tails of receipts and expenditures are given. 
The book is charmingly illustrated with en- 
gravings printed in duotone. 

Notes on Pbactical Mechanical Dbaw- 

ing. By Victor T. Wilson, M.E., and 

Carlos L. McMaster, B.S. in C.E. 

East Lansing, Mich.: Published by 

- the authors, 1908. 8vo'.; 160 pages. 

Of making books on drawing there is no 

end. The present work contains some unique 

features, such as machine sketching, which is 

most admirably treated. The section relating 

to lettering is also good. 

A Shoet Histobt of Enobaving and 
Etching. For the Use of Collectors 
and Students. By A. M. Hurd. Bos- 
ton: Houghton, Mifflin Company, 1908. 
8vo.; 473 pages. Price, $5. 
A beautiful book, illustrated by 110 engrav- 
ings and a frontispiece in photogravure. There 
is a full bibliography and a classified list and 
index of engravers. The selection of exam- 
ples is well made. The extensive classified 
list of engravers is a monument of patience. 
Collectors will hail this book with delight. 

Kbaft. By Prof. Dr. E. Reyer. Leipzig: 
Verlag von Wilhelm Engelmann, 
1908. 8vo.; 380 pages. Price, $1.50. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

October 27, 1908, 

AND BACH BEARING THAT DATE 

[See note at end of list about copies of these patents] 

Acetylene generator, E. E. Taggart 902,023 

Acid, apparatus for treating oleic, P. 

Schwoerer 902,177 

Acid, celestin blue sulfonic, W. Lommel.... 902,154 
Acid, producing phosphoric, F. J. Maywald. 902,157 
Adding machines, printing eliminating device 

for, 0. Wales 902,125 

Addressing machines, town marker for, S. 

C. Cox 901,954 

Air brake quick action automatic release 

mechanism, J. E. Normand 902,161, 902,182 

Air brake systems, valve mechanism for 

railway, J. E. Normand 902,163 

Air brakes, high speed reducing valve for, 

W. V. Turner 902,182 

Air brakes, high speed reducing valve for. 

Turner & Custer 902,183 

Air from siphons of sluices and the like, 

device for exhausting, C. Havestadt 902,077 

Alternator, inductor magneto, L. Le Pontois 902,499 
Aluminous materials, treating, Saunders & 

Petrikln 902,255 

Amnsement apparatus, C. H. Gueritey 902,073 

Anchor, vessel, W. I. Babcock 902,046 

Animal bench, folding, R. C. Rathborne 902,508 

Animal catcher. C. B. Cruse 902,057 

Animal trap, J. Shepherd 902.005 

Annealing furnace, E. E. F. Creighton 901,956 

Arc lights, carbon pencil of electric, J. 

Nicholson 901,993 

Ash receiver, Voska & Nelson 902,511 

Auger, post hole, H. Hermanns 902,294 

Automatic gate. A. T. Lister 902.095 

Axle bearing. C M. Doritty 902.058 

Axle skein, S. K. Dennis 902,214 



Baking pan, sanitary, W. H. Perry 901,999 

Ballot box, computing, C A. Ball 902,365 

Balls, manufacture of tennis and similar 

playing, F. Rowley 902,330 

Band cutter and feeder, E. M. Kramer 902,237 

Band cutter and feeder, w. J. Kootitt 902,391 

Bar. See Tracker bar. 

Barrette or hair retainer, J. W. Nichols.... 902,317 

Bedstead corner fastener, A. E. Irelan 902,085 

Bedstead, metallic, C Netzel 901,992 

Bell, electric, C H. North 902,105 

Belt, G. Fouillaron 902.224 

Belt attachment, link, J. Eklund 902,524 

Belt coupling, D. Chase 901,952 

Beverage cooling and dispensing apparatus, 

Schneider & Zlehn 902,333 

Bilge bodies, shaping, R. W. Hardie 901,963 

Billiard table and the like, F. Hepton 902,151 

Binder, loose leaf, W. M. Wheildon 902,189 

Blacking machine, shoe, W. C Ford 902,390 

Blower or compressor, rotary, Ostergren & 

Cardell 902,441 

Boats, davit supporting means for sharp 

stern, J. E. Robbins 902,452 

Boiler furnace, J. R. Surrell 902,265 

Boiler tube cleaner, E. J. McCarty 902,315 

Bolt and latch releasing device, door, L. 

Jones 902,412 

Bottle, vacuum, Friedrich & Lyman 902,528 

Box, Doyle & Schmitt 902,483 

Box clamping machine, J. B. Ireland 902,491 

Box fastener, Long & Campbell 902,241 

Box making, work holder for, W. H. Hol- 
land 902,230 

Brake cylinder, duplex, W. V.- Turner 902,185 

Brake hanger, non-chattering, W. Daltoo.... 902,477 

Brake shoe, S. P. Bush 902,206 

Brake system, fluid pressure, W. H. Sauvage 902,114 

Breech mechanism, S. A. S. Hammar 902,487 

Brooch, C. N. Bruzaud 902,274 

Burglar alarm, C. A. Metzger 901,983 

Bushings, device for extracting, G. M. Cour- 

sen 902.475 

Cable tip, L. Kellner 902,235 

Calculating machine, E. Leder 902,498 

Calculating machine for money and similar 

objects, M. G. Froberg 902,067 

Calculating machines, power transmitting 

mechanism for, C. N. McFarland 902,103 

Calendar, J. . Ferreres 902,484 

Calipers, micrometer, F. O. Jacques, Jr., 

902.492, 902,493 
Canceling device, hand, H. R. McFarland.. 902,436 

Car body, Heulings & Smith 902.402 

Car brake, railway. S. A. Crone 9112,137 

Car coupling, H. H. Paulson 902,442 

Car fender, D. E. Conn 902,210 

Car gate, passenger, W. H. Heulings, Jr.. 902.489 

Car grain door, J. Edman 901,959 

Car guard rail, passenger, S. T. Bole 902,368 

Car mover, C. H. Shotwell 902,336 

Car, passenger, Curwen & Smith 902.381 

Car, passenger, H. Howson 902,405 

Car, passenger, R. H. & M. E. Moore 902,431 

Car safety appliance, street, L. M. Max- 
ham 902,156 

Card making machine, A. L. Hemohill 902,488 

Carriages, umbrella support for, Williams & 

Conner 902,459 

Carrier system, J. J. Meyer 901.984 

Cattle guard gate, J. Adams 902,518 

Centrifugal separators, flexible neck bearing 

for, C. A. Edlund 902,282 

Chain, drive, W. F. Brown 902.205 

Chain wrench, A. M. Tilton 902.025 

Chalk holder, H. T. McCune 902,435 

Chuck, P. A. Whitney 902.191 

Cigar box and lid, W. J. Farrell 902,140 

Cigar cutter, E. Saker 902,171 

Cigar cutter and match deliverer, E. Salzer 902,170 
Cigar holding receptacle, J. P. Bergeron .... 902,521 
Cisterns, ventilating cover for, Gribben & 

Mohr 902,289 

Clutch, friction, M. L. Williams 902,515 

Cock coupling, E. Witzenmann 902,192 

Coffee after the same has been graded, 
mechanism for cleaning and finishing 

ground, F. Conner 902,474 

Coin controlljd lock, F. W. Kassler.. 902. 0,«6 

Coke drawer, Martin & Macfarren 902,243 

Collapsible stand. J. W. Kline 902,089 

Column, C. T. Cunnius 902.209 

Column base, G. L. Preacher 902,448 

Co nmode, L. W. Price 902,449 

Commutator for dynamo electric machines, 

F. H. Loring 902.424 

Compasses, drawing, G. Schoenner 902,257 

Concrete construction, R. T. Brown 902,204 

Concrete construction, F. Melber . . 902,311 

Concrete structures, reinforce for, J. M. 

Sherwood 902.335 

Conduit, J. A. Garey 902.285 

Confectioner's box, C. E. Hawxhurst, Jr. . 902.540 

Container, F. B. Davidson 902,213 

Conveyer, W. K. Liggett 902,421 

Conveyer, C. O. Gustavsen 902.530 

Cooking utensil, F. Robinson 902.111 

Cooking utensil, H. Tidow 902,181 

Core box. A. H. Kudlich 902,304 

Corn sheller, W. H. Holsclaw .-. 901.968 

Cotton chopper, J. T. Hamilton 902,075 

Cotton chopper, W. D. Lindsley 902.500 

Cotton chopper and cultivator, J. H. Dunn. 902.38B 

Cotton picking finger, T. J. Gray 902,227 

Coupling. See Belt coupling. 

Crate, collapsible, H. C. Hunter 902.408 

Cultivator, J. W. Osborne 902.1U7 

Cultivator, harrow, and rake, combined, Ben- 
ton & Jordan 902.367 

Cultivator harrow attachment. G. Trompeter 902.123 
Culvert, reinforced cement, C. D. Voris... 902.027 
Current collecting means, C. Macmillan... 901.976 

Curtain fixture. F. L. Egbert 902.386 

Cut out box, T. Q. Andrazyk 901,939 

Dami<>r, W. D. Luce 902,098 

Dental apparatus. F. Armstrong 902,463 

Dental finger tray, J. G. Powell 902,109 

Differential mechanism. E. Aze 902.045 

Dike, movable, J. A. Cameron 902.372 

Dish washer, C. W. Fetherolf 902,064 

Door and gate hanger, H. Todd 902.348 

Door hanger track, H. L. & H. J. Ferris. . 902.221 

Door lock, sliding, Bentley & Chessher 902.520 

Dough cutting machine. C. J. Kintner 902.088 

Draft rigging, W. D. Lowry 902,242 

Drain and backwater tran. floor, W. Weiler. 902,030 

Drain inlet, tile. H. N. Neireiter 902,104 

Drawers adjuster and supporter, E. H. 

Wood • 902,460 

Drawers supporter, E. H. Humphrey 902.407 

Drill. F. E. Snyder 902,008 

Driving and driven members, safety coupling 

for, F. H. French 902.527 

Driving mechanism, flexible, W. Dalton 902.523 

Drum beating apparatus, E. E. Pettingell.. 902,444 
Dye and making same, black sulfur, G. E. 

Junius 901 .970 

Dye, azo, P. Volkmann 902,186 

Dyes containing fatty acid radicals, mak- 
ing azo, N. Sulzberger 902,021 

Dyeing apparatus, H. Anner 902,271 

Electric cell. G. Schauli 902,173 

Electric conductor carrying current, method 
of and means for utilizing the pressure 
in the interior of an, E. F. Northrup . . 902,106 
Electric controlling device, H. W. Leonard. 902,307 

Electric fixture, E. C. Suiter 902.121 

Electric heater, E. Thomson 902,024 

Electric machine, dynamo, K. Sulzberger. 

902,019, 902.020 

Electric machine, dynamo, A. B. Field 902,065 

Electric sparking device, W. H. R. Milde- 

brath 902.427 

Electrically controlled lock. F. W. Marvel:. 902.244 
Electrode for arc lamps, W. R. Whitney... 902,354 

Electropneumatic brake, W. V. Turner 902,184 

Electrotype molds, preparation of, A. W. 

. Harrison 901,965 

Electrotvpe molds, solution for . treating, 

A. W. Harrison 901,966 

Elevator, S. Bruce 902,371 

Elevators, guide greaser for, T. F. Good- 
rich 902.226 

End gate, wagon, W. H. Palmer 902,319 

Endoscope, R. H. Wappler 902.513 

Engine starter, L. S. Tuttle 902,350 

Engines, electric circuit controller for inter- 
nal combustion, C. Cuno 902.522 

Envelop, H. L. Staley 902,341 

Envelop, J. A. Cheape 902.375 

Envelop machine, Flagg & Smith 902,222 

Envelop, safety, I. Klein 902,301 
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Exact to a Hair's Breadth 

in the finest aud most minute 
work are the celebrated 

"Qtur" Foot & power T oThoc 

UlQl Screw Cutting Mlllbu 
erfect mechanism insuring accuracy 
in all work. Every machine shop and 
too] room should have at least one. 
Strongly constructed for permanent 
service. Write for catalogue " B." 
THE SENEtA FALLS MFG. C«. 
fi95 Water St., Seneca Falls, N. Y. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 

TheCupperClip 

£^~ Its triangular sbape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching papers together. 

Best & Cheapest. Ail Stationers. 

CLIPPER MFCJ. CO., 
New York City 

Send 10c. for sample boxof 100; or 20c. for clips and desk tray. 




SPECIAL TO AUTOMOBILISTS : — 

Bosh Magneto Plugs only $1.25 each. Guaranteed ia 
every respect. We sell automobile supplies cheaper 
than any supply house inthe United States. We huy in 
AuantiLieB and sell by mail only; we have over 10,000 
customprs. We sell anything from an automobile to an 
oil can. Send fcr our monthly bargain sheet; it will 
interest you and save you money. 

CONSUMERS AUTO SUPPLY CO. 

1 •J.V2-V254 Wabash Avenue, Chicago, Ills. 

FOR 

GUNSMITHS. TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. 

Krom 9-in. to 13-in. swing. 
Arranged for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 
Send for Lathe Catalog. 
W.F.&JN0.RARNESC0. 

Established 1812. 
1999 Ruby St., Rockford, ha. 




GEO. A. KUBLER, LL.D. 

BERLIN, GERMANY 

Buys foreign patents upon A1 American inventions. 

COMMISSION MERCHANT 

from November 1 to December 10, 1908 

St. Denis Hotel, Broadway, New York 



ELECTRIC LAUNCH MOTOR. — THE 

design in this paper is for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at *.mall cost. It is intended for a boat of about 34 feet 
over all and 4 feet 6 inches beam, drawing 18 inches, and 
is capable of propelling such craft at a speed of 7 miles 
per Hour. Illustrated with 21 cuts. See Scientific 
American" Supplement. No. 1*20*2. Price 10 cents by 
mail, from tins office and from ail newsdealers 



BARKER MOTORS 

Reliable.— IX lo 10 H. P-Economlcal 

Their perfect operation and reli- 
ability are due to common sense 
mechanical ideas and good construc- 
tion. While low in price, they are 
made of best materials with careful 
attention to details. 



G.L. Barker. Norwalk, Conn 





"$60 



GOES LIKE SIXTY 

SELLS LIKE SIXTY? 
*5 SELLS FOR SIXTY 

fiuuuiUliriL gilson 

-ill KSm GASOLENE 

For Pumping, Cream 

arators, Churns.Wash Ma- 

^chines, etc, FEEE TRIAL 

, Askfor catalog-all sizes 

gilson mfg. CO. 308 ?«* Si. Pert Washington, Wis. 




Palmer Motors 

Two and Four Cycle. One, Two and Four 
Cylinder. Stationary and Marine. One 
to Twenty H. P. Catalogue FREE. 

PALMER BROS., Cos Cob, Conn. 

New York : 30 East 20th Street 

Philadelphia : The Bourse 
Boston : 85 Union Street 
Portland, Me.: Portland Pier 

Seattle, Wash.: Colman Dock 

Vancouver, B. C.i 1600 Powell St. 
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HOW 



Manufacturers 
Can Increase 
Their Business 



Read carefully, every week, 
the 

Classified Advertising Column 

in the 

SCIENTIFIC 
AMERICAN 

Some week you will be likely 
to find an inquiry for some- 
thing that you manufacture or 
deal in. A prompt reply may 
bring an order. 

Watch it Carefully 



Esters from solutions, separating cellulose, 

L. Lederer 902,003 

Explosives, machine for mixing, H. Auehu, 

902,464, 902,465 
Facial expressions, device for making, F. 

Ruple 902,113 

Fan for cradles, N. Gordon 902,071 

Fan or pump, centrifugal, M. G. Hubbard.. 902,533 
Fare indicator ;md register for vehicles, B. 

Schneider 902,332 

Feed cutter, I. & I. N. Gardner 902,008 

Feed water beater, L. H. Caverly 902,208 

Feeder, boiler, N. English 002,283 

Feeder, chicken exercising, A. & W. Bruhn 902,132 

Fence machine, wire, W. W. Lincoln 902,422 

Fence post, A. M. Weatherly, Sr 902,457 

Fence, wire, A. Westerberg 002,188 

File, card index, O. W. Helbig 902,541 

Filing device, J. D. D. Mortimer 901,988 

Filter, V. Toninetti 902,349 

Filter basket, F. J. Wood 902,038 

Filter and water cooler, J. llavassy 902,070 

Film holder, G. Logan 902,153 

Fireplace, electric, A. D. Rathbone 902,003 

Fireproof attachment for vaults, Brintnall 

& Doolittle 902,050 

Fireproof construction, A. P. S. & P. 

Wohlpart 902,357 

Fishing pole, P. Piper 902.447 

Floor dressing machine, W. S. Haven 902,398 

Floor surfacing and polishing machine, E. 

F. Murdock 902,246 

Flue cutter, C. J. Crowley 902.379 

Fluid controlling means, F. P. Stevens 002,264 

Fluid pressure apparatus, automatic regulat- 
ing device for, A. C: E. Rateau 002,001 

Folding table, W. R. Montgomery 902,245 

Folding chair, T. M. Painter 902,248 

Folding chair, J. C. Bennett 902,471 

Food dispensing apparatus, coin controlled, 

Woodbury & Aldrich 902,358 

Foot rest, extension, W. E. Latimer 902,4)02 

Furnace, J. F. Monnot 901 ,980 

Furnace grate and fire bar, R. Campbell.... 902.135 

Furrowing machine, W. Flentje 902.388 

Gambrel, hog, P. L. Brooks 901 ,947 

Game apparatus, N. W. Smead 902,006 

Game board, M. Christopherson 902,376 

Game piece, F. Wallstein 902,512 

Game register, Parker & Grey 902,320 

Garbage collecting vehicle, A. G. Sharp.... 902,115 
Garden implement, multibladed, D. Voshell. 902,124 

Garment, A. Holste 902,081 

Garment hanger, Hawley & Wheary 902,078 

Garment hanger, R. C. Thomas 902,340 

Garment supporter, C. F. Hylten-Cavallius. . 902,084 

Gas engine, explosive, A. E. Remick 902,450 

Gas mains, automatic device for operating 

water seals for, L. Shaw 902,454 

Gas producer, C. H. Morgan 902,432 

Gas producing apparatus for extinguishing 

fires and other purposes, H. N. Williams 902,514 

Gas regulator, A. T. Newman 901,901 

Gate, F. M. Neff 902,438 

Gear, speed changing. Mayo & Houlehan . . . 901,980 
Gearing, change speed, H. Kupf erschmid . . . 902,000 

Glass making apparatus, J. Campbell 902.207 

Glasses, detachable handle for, R. R. Kintz. 902,236 

Globe suspending device, T. II. Costello 902,211 

Governing mechanism, IJmmet & Junggren. . 902.220 

Governor, A. Davis 902,278 

Granular material, sampler for, H. D. Bon- 

nell 002,040 

Grapboseope. A. A. Felix 002,003 

Grate and air heater, combined, A. D. Rath- 
bone 902,002 

Greenhouse construction, W. H. Lutton .... 902,155 

Gutters, making, H. E. & H. K. White 902,031 

Hammock stand and awning, P. King 902,087 

Harness attachment, E. A. Nelson 901,990 

Harrow, A. E. Diesem 902,279 

Harrows, safety shield for disk, C. E. Mc- 
Millan 902,437 

Harvesting device, corn, McDole & Hollen- 

beck 901,989 

Hat rack and kneeling stool for pews, fold- 
ing, F. X. Aumann, Jr 902,130 

Headlight deflecting mechanism, automatic, 

J. J. Shipley 902,117 

Heating apparatus, steam, M. F. Smith.... 902,539 

Heating system, E. T. Greenfield 002,148 

Hedge trimmer, F. L. Gilman 902,529 

Hinge clamp, R. V. D. Stoutenburgh 902,343 

Hitching weight holder, H. H. Tothill 902,267 

Hoe, J. S. Lester 902,094 

Hoeing machine, C. Bongartz 002,201 

Hoisting and conveying mechanism, Myers 

& Hinton 902,158 

Hoisting bucket, G. Focht 902,223 

Hoisting device, automatic, E. E. Barrett.. 901,943 

Hook and eve, V. E. Morse 901,987 

Hose making machine, J. S. H. Lovett... 002,308 
Hose supporter for garments, G. E. Post.... 902,323 
Hot water heater and still, combined, D. 

W. Daley 902,277 

Hub securing device, J. A. Weit/.el 902,127 

Hydraulic motor, A. E. Weingartner 902,351 

Hydrocarbon burning apparatus. H. Hyde.. 902,298 
Ice cream can attachment, E. G. Appleton.. 902,36,'J 

Ice cutting machine, J. J. Merrill 902,503 

Ice cutting machine, G. S. Blakeslee 902,200 

Illuminating device, W. H. Molloy 902,313 

Insulator protector, R. R. Sparks 902,262 

Insulators, transposition bracket for, J. E. 

Skinner 902,455 

Iron preparation, production of an organic 

soluble, W. Jagelki 902,234 

Ironing board attachment. C. Burgess 901,950 

Jar, pot, or vessel for containing or keeping 

perishable products, A. Perlich 902,166 

Jars or the like, closure for, Sehweinert & 

Kraft 902,250 

Kinematograph mechanism, R. T. Haines . . . 901,9fl8 

Lacing, F. W. Whitcher 002,100 

Lacing loop for shoes, etc., \V. A. Ilayden. 902,399 

Ladder for freight cars, J. A. Ryan 902,331 

Lamp fixture, plural, F. J. Russell 902,004 

Lamp for helmets and similar head cover- 
ings, electric, J. II. ■ragot' 902,216 

Lamp, incandescent, H. Gernsback 902,009 

Lamp, incandescent electric, W. R. Whit- 
ney 902,032 

Lamp lighting and extinguishing apparatus, 

gas, Johnson & Moin 902,411 

Lantern, folding, M. L. Williams 902.036 

Last, hinged, E. O. Krentler 902,303 

Last, link, E O. Krentler 902,302 

Lawn trimming implement, D. H. Finch.... 902.141 

Leather, CMCtus. V. C. Wright 902,359 

Level, spirit, W. L. Couture 001.953 

Level, spirit, J. D. Weaver 902,269 

Light fixture, adjustable, G. W. Craighead. 901,955 

Lighting device or torch. F. M. Moore 902,504 

Liquation furnace, R. Baggalcy, et al 902,047 

Lister and fertilizer distributer, R. G. Wil- 
son 902,516 

Load lifting and lowering apparatus, V. 

Funck 902,145 

Loading and unloading device. A. A. Egeness 902,217 
Loading cotton, machine for, Jackson & Max- 
well 902,410 

Lock. See Coin controlled lock. 

Lock, P. F. Augenbraun 902,044 

Locomotive cabs, sliding side panel for, J. 

N. Holm 902,231 

Locomotive, electric, W. Dalton 902,476 

Locomotive, rack rail, G. E. Lynch 901.975 

Log fishing grapple, J. T. Teare 902.344 

Log turner, Foss & Coolidge 902,142 

Logging tackle, C. Turpin 902,510 

Loom, automatic filling replenishing, A. E. 

Rhoades 902,325 

Loom filling carrier magazine, H. Wyman.. 902,193 
Loom filling detecting mechanism, A. E. 

Rhoades 902,324 

Loom for weaving short weft fabrics, J. 

Garst 902,286 

Loom, needle, J. C. Brooks 902,203 

Loom threading machine, carpet, H. Hey- 

man 902,229 

Looms, selvage forming mechanism for 

short weft. F. E. Arrouquier 901,941 

Mail bag catching apparatus, H. W. Crook.. 902.377 
Mail bag delivery apparatus. C. W. Hutsler. 902,409 
Mail bag from railway trains, apparatus 

for delivering, Groetsch & Saal 902.228 

Margin stop, C. Spiro 902.263 

Marker, land. E. E. Youtz 902.128 

Match box, W. Lee 902.418 

Measure, E. F. Leahy 902,306 

Measuring apparatus for winding machines, 

G. Sipp 902,337 



I. 

Gasoline Engines 



Simple, reliable 
powers adapted 
to all classes o 
mechanics. 




MAKE CERTAIN OF YOTJR POWER 

I. H. (\ engines are dependable, easily controlled, 
economical of fuel, and require the minimum of 
attention. 

Thorough factory tests and a guarantee from a 
company that cannot afford to send out engines 
that prove failures make you safe. 

Vertical engines in 2 and 3 and 25-horse power. 

Horizontal (Portahle and Stationary) in 4, 6, 8, 10, 
12, 15 and 20-horse power. 

Call on local I. H. C. agents or write for catalog. 

INTERNATIONAL HARVESTER CO. OF AMERICA 

(Incorporated) 

15 Harvester Bldg., Chicago, U. S. A. 



DON'T LET WIFE OR CHILD DIE] 
DON'T LET THEM SUFFER 

Insignificant scratches, 
bruises or cntsare daily 
causing hours of un- 
necessary sufferingand 
many deaths from 
Blood Poisouiug— 
all due to improper 
bandages, lack of [ne- 
cessary remedies and 
ignorance of what to 
do. 

The U. S. Emergency Case 
contains everything 
required to safely, 
properly treat the ac- 
cident s almost daily oc- 
curring in homes, and 
a valuable, practical 
book on first A id to injured. Ask your dealer for one 
or send direct tous. Si for family size. St 4 for factory 
size. Express prepaid. Agents wanted, 

U. S. EMERGENCY CASE CO., 191 Genesee Street, Utica, N. Y. 





DRAPER'S 

Recording Thermometer 

Traces automatically a correct and 
continuous record in ink of the tem- 
perature on agraduated weekly chart. 
Made in two sizes, and standardized 
and fully guaranteed. Also other 
weather recording instruments. 

THE DRAPER MFG. CO. 

152 Front St., New York 




1I P*>ENGINE 

A simple, compact motor of strong, 
rigid construction, comprising the 
latest desirable features in gas en- 
gineering. 2J-2 to 15 horse power. 

ROYAL EQUIPMENT CO. 

145 Housatonic Ave., Bridgeport, Conn. 



ON APPROVAL 

The Safety Automatic Stropper 

With 2(kini:h Genuine Horschlde Strop. For all 
Safety Razor Klwles. The handiest ami most simple 
«lro[.|it.T ou the market. Ouly one pertaining di- 
agonal stroke, positively assuring a perfect shaving 
edge. Blade always held at scientifically corrert 
angle. Can't cut strop. Price £1.00 postpaid. If 
not perfectly satlsf ar lory, money refunded. State 
make of razor used. One dealer wanted in each town. 

SAFETY 8TKOPPEK CO. 
105 Cutler Building, Rochester, V V. 





THE SANITARY PIP£ 

Best French Briar, Hard Rubber, Removable 
Stem. The most scientific and healthful pipe 
evcrmade. Cannot possibly heCoine rank like 
ordnary pipes. No hot smoke 
dr:i\vm into the mouth. No biting 
the tongue. Tobacco is always dry. 
Noresidueleft. Price $1 postpaid. 
With silver trimminss and fine 
chamois-covered, plush-lined case, 
#3. Same with amlurstem, "" 
Money back if not s.-itisf actory, 
Sanitary Pipe Co., lit Cutler lSldg., Rochester ,3. Y. 



Best 
Christmas 
: Gift 
For Men 
$1.00 postpaid 



Important Books 

Hydraulic Engineering 

By GARDNER I). HISCOX, M.E. 
PRICE $4.00 

A practical treatise of 3 15 pages aiid con- 
taining 305 illustrations on the properties, 
power and resources of water for all pur- 
poses, including the measurement of streams, 
the flow of water iu pipes or conduits: the 
horse-power of falling water ; turbine aud 
inilKict water-wheels ; wave-motors ; centri- 
fugal, reciprocatiug, and air-litj pumps, etc.. 
including as well 3d tables of hydraulic effect. 

A comprehensive and 
modern book on Hy- 
draulics covering the 
whole subject and free 
from the intricacies of 
higher mathematics. A 
most excellent treatise, 
fullof facts and eolid in- 
struction in ever> tiling 
that will ordinarily be 
required by the practical 
man. The author'* style 
is sinmie and attractive; 
his explanations are clear 
ami to the point; bis ar- 
rangement of subject 
matter is pleasing, sys- 
tematic and practical. 

All who are interested 
in water-works develop- 
ment will llnd this hook 
a useful one. because it 
is an entirely practical 
treatise upon a subject of 
present importance, and 
cannot fail in having a 
far-reaching influence, 

and for this reason should have a place in the working 

library of every engineer. 




Electric Wiring, Diagrams 
and Switchboards 

By NEWTON HARRISON, E.E. 

272 pages. 105 illustrations. Price Si. 50 

This work, is a thoroughly 
practical treatise on Electric ^^ 

Wiring in all its branches, be- 
ginning with the simple circuit 
and working up to the practical 
e very-day problems, all heing 
presented in a simple and intel- 
ligent manner. Only arithmetic 
and simple algebraic formulas 
are used in the calculations and 
explanations. Originality is 
shown by the author in the 
method of presentation of the 
matter, the liberal use of tables 
helping to a clear understanding 
of the subject. 

While more than half the work 
is devoted to wiring and related 
subjects, there is a good deal of 
other information that will be 
found generally useful. There 
is a chapter on incaudesceni, 

lamps, which Includes tabulated data on this topic- 
Switchboards of the various types, their design, etc., 
are considered in three chapters, and the accompanying 
diagrams are clearly executed and easily unuerstoud. 
The jemainitig chapters briefly review the nature and 
characteristics of alternating currents, and their prac- 
tical application is described. It is in every respect, a 
handy, well-written, instructive, comprehensive volume 
on wiring for the wireman, foreman, contractor or 
electrician. 



DIAGRAMS 

SWITCH B0^ OS! 
HARR' soN . 




( #^ rt jfo£sJ Li S||^sSystem ~W 



Thr most up-to-date and complete liyrht- I 
in^r system on the market. Beautiful fix- 
tures for the home. Attractive high can- L 
die power inverted arcs for stores, hails, I 
.•!.'. 'I'lii' best, proposition jroin^ tW Imst- 
UngageotS. Write today for agents' terms 
and territory. Handsome catalog free. | 

Superior Mfg. Co. 
::n I Second St., Ann Arbor, MMi. | 



First and Original Motor Buggy 

$250 "SUCCESS" AUTOMOBILE 

Practical, durable, economical 
and absolutely sate. A light, 
strong, steel-tired Anto-Bnggy. 
Suitable for city or country use. 
Speed from 4 to 40 milea an hour. 
• ur 1908 Model has an extra 
powerful engine, patent ball-bear- 
in? wheels; price, $275. Also 10 h. p., $400. Rubber Tirea, 
$25.00 extra. Write for descriptive literature. Address 
SUCCESS AUTO-BUGGY MFG. CO.. Inc.. St. Louis. Mo. 




Wizard Repeating 

LIQUID PISTOL 



Nickel-pltd 




Will stop the most vicious dog (or 
mini) without permanent injury. Per- 
fectly safe to carry without danger of 

leakage. Fires and recharges by pulling the trigger. Loads 
from any Liquid. No cartridges required. Over six shot3 in 
one loading. All dealers, or by mail. !>Or. Rubber-covered Holster, 10c, 
With Pistol, hot. Money- order or U. S. stamps. No coins. 
PARKER, STEARNS & CO., 226 South Street, Dept. G, New York 



WELL 



DRILLING 
Machines 



Over 70 sizes and styles, for drilling either deeper 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

, .WILLIAMS BROS.. Ithaca, N. Y. 



Practical Steam & Hot Water 
Heating and Ventilation 

Ry AliFREI) G. RING 
PRICE $3.00 

402 Pages. Containing 304 detailed illustra- 
tions. The larger i>nrt of" them having 
been made from original diagrams, 
specially drawn for the book. 

An OHainal and Exhaustive Treatise, Prepared for the Use 

6} All Engaged in the Business of Steam. Hot 

•Water Heating and Ventilation. 

The Standard and 
latest boolc publish- 
ed. Tells how to get 
heating contracts, 
how to install beat- 
ing and ventilating 
apparatus. Describes 
all of the principal 
systems or sttam, 
hot water, vacuum, 
vapor and vacuum- 
vapor heating, to- 
gether with the new 
accelerate:! systems 
of hot water circula- 
tion, including chap- 
ters on up-to-date 
methods 01 ventila- 
tion; fan or blower 
system of heating 
and ventilation; 
rules and data for 
estimating radiation 
and cost, aad such 
other tables and in- 
formation as make 
it an indispensable 
work for Heating contractors. Journeymen steam 
fitters. Steam fitters' apprentices, Architects and build- 
ers. This work represents the best practice of the 
present day and is exhaustive in text,, rHngrams and 
illustrations. Valuable data an* tables us'.»d for esti- 
mating, installing and testing of steam and hot water 
and ventilating apparatus are given. 




Telephone Construction, ln= 

stallation, Wiring, Opera= 

tion and Maintenance. 

By W- H. RADCLIFFE, E.E., aud II. C. 
CUSIIIXG, JR., E.E. 

PRICE, $I.OO 

A Practical Rook of ISO Pages aud Contain- 
ing \'2'i Illustrations, Intended for elec- 
tricians, Wirenteii. fr ngineers, Contractor-,, 
Architects and Others lutei'ested in the In- 
stallation of Telephone Exchanges in Ac- 
complice with (Standard Practice. 
This book gives the principles of 
construction and operation o f both 
the Hell and Independent instru- 
ments; approved methods of in- 
stalling and wiring them ; the 
means of protecting them from 
lightning and abnormal currents; 
their connection together for oper- 
ation as series or bridging stations; 
and rules for their inspection and 
maintenance. Line wiring and the 
wiring and operation or sp?cial 
telephone systems are also treated. 
Intricate mathematics are avoid- 
ed, and all apparatus, circuits and 
systems are thoroughly described. 
The appendix contains definitions 
of units and terms used in tbetext. 
Selected wiring tables, which are 
very helpful, are also included. 

MUNN & COMPANY, Publishers 
361 Broadway, New York City 
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Every Room Warm 




An even, healthful tem= 
perature in every room 
in your home a whole= 
some, summery atmo 
sphere — no matter how 
cold outside, nor which 
way the wind blows. 
A warm house; warm 
all over — not too warm 
in mild weather — when 
your home is heated 
by 




Hot Water or Low Pressure Steam 



Economical in fuel fall grades of coal as well as wood); so simple a 
chill can operate ; give long years or. service, with complete heating 
efficiency. A book containing the experience of many people with dif- 
ferent methods of heating mailed free. Send for it to avoid mistakes. 
Address Dept, L. 

CAPITOL BOILERS and RADIATORS are equally valuable for 
Churches, Schools, Hotels and Office Buildings. 

United S lates Hcaterfompany. 

DETROIT, MICH. 

Branch Offices and Agencies i n all Principal Cities. 



A Clean Shave 

The best of steel cannot hold its edge with- 
out stropping. Why scrape your face with 
dull blades, or continue to throw a way money 
for new ones, when the Gaylor Auto- 
matic Stropper will resharpen all 
your dull blades in a few moments, 
giving them a hair-splitting edge bet- 
ter than new. The motion is auto- 
matic, no practice required, a child 
can use it. 

In case with barbers' genuine Horse Hide Strop, $2.00 

Order through your dealer. Or will send postpaid on 
receipt of price. Be sure to state for what make of Blade. 
Money willingly refunded if not entirely satisfactory. 

Write for descriptive circular. 

L. B. GAYLOR, Allston, Mass. 





I WILL MAKE YOU 
PROSPEROUS 

I If you are honest and ambitious write me 
| today. No matter where you live or what 
\ jour occupation. I will teach you the Real 
If Estate business by mail; appoint you Special 

' E >| I Representative of my Company in yourtown; 

: ; y start you in a profitable business of jourown, 

W and help you make big money at once. 

' Unusual opportunity for men without 
capital to become independent tor life. 
Valuable Book and full particular* FREE. 

Write today. 

NATIONAL CO-OPERATIVE REALTY CO. 



E. R. HARDEN 
President 



120 Murdcn Rulldlnff 
Washington, D. C. 



QTP|i n v '■ n " I,:iw s < >hi> " 1 '" 

^9 I ^J LU T < in-rt'spriinli'iirc Instruc- 
tion. Established 1892. 
m\ ■■ ■ Prepares for the bats 

am mi ■- 

Mm wtwrn 

struction combines theory 
and practice. Approved 
by the beich and bar. 

Classes besin each month. Send fnr catalog giving 
rules for admission to the bar of the several States. 

Chicago Correspondence School of Law 
506 Reaper Block, Chicago 




THE 

IftCTlJREj 



ALL THE NEWS OF 
MOTION PICTURES 

Lecture and souk elidesevery 
week in the leading journal of 
the trade. 

Best Medium for Advertisers 

10c per cupy, $2 per year. 

MOVING PICTURE WORLD 
125 E. 23d St., New York City 




In ill is age of progress 



ONE 
UNDERWOOD TYPEWRITER OPERATOR 

can at eacb stroke perform 

SIXTEEN efe 1 ^ OPERATIONS 

with tbe 

UNDERWOOD MULTIPLE UNIT " BILLER 



1. Invoice. 

3. (miIcm Record. 
8. IllUac Register. 

4. Acknowledgment. 

5. siileHiiiunV l'opy. 



10. Packer'* Cheek. 

11. 1'ucUcr'ft Blind. 

13. Bill of Lading. 
IS. l>u plicate, 

14. Copy. 



it. Warehouse Requisition. 15. SuU-n Hecord Filed 

7. Ordo- 1'k'rkV flelDu. Alphabetically. 

8. Shipping Tag. 16. Salesman's Copy Filed 
**. Shipping Memorandum. Territorially. 

Set of forms as herein described furnished upon request. 

Underwood Typewriter Co., Inc. 

241 Broadway, New York 



Measuring device, foot, A. I*. Phillips 002,107 

Mechanical movement. F. II. Richards !H>2,:!29 

Metallic oxids. obtaining. It. Seiffert 0O2.2G0 

Metallurgical condenser, \V. M. Johnson.... 902,5:14 
Metals, condensing volatile, \V. M. Johnson. 902,5:15 

Mine transit, W. A. Berger 9112,272 

Molding apparatus, E. Estep 902,002 

Motor controller, H. F. Elshoff 902,001 

Motor controller, A. L. McIIugh 9(12,101 

Motor controller, W. D. l'omeroy 902,108 

Motor controlling system, electric, J. II. 

Hall 902,390 

Musical instrument, double scale pneumatic, 

T. Danquard 902,481 

Musical instruments, autopneumatic motor 

(or self-pla.ving, J. W. Darle.v, .Tr 902,382 

Musical instruments, sectional modulating 

attachment for, W. J. Keoley 902.530 

Musical wind instrument, J. A. Halloway.. 902,290 

Negative pole plate, J. Bijur, reissue 12,872 

Negative pole plates, treating, J. Bijur, 

reissue 12,871 

Xest, hen's, A. I). Crosley 902.050 

Nest, trap, E. M. Brown 902.370 

Nozzle, J. F. MacWilliam 902,309 

Numbering apparatus, consecutive, Spielmann 

& Wicht 902,339 

Oil switch, E. M. Hewlett 901,907 

Ore concentrator, II. L. & E. A. Suimnn 902,018 

Oven, H. Schubert 902.175 

Package tie, C. M. Lancaster 902,091 

Packing and producing same, J. Ostiander. 902.318 

Packing, piston, M. J. Quinn 902.108 

Packing, rod, G. K. Howard 902.290 

Padlock, keyless, G. W. Kolie 901,972 

Padlock, seal. Sohni & Mehl 902,450 

Paint removing compound, A. J. Hoover... 902,404 
Paper, board, and pulp, means for manu- 
facturing, W. E. Sheehan 902,178 

Paper box ends, machine for closing and 

sealing. R. Y. Bradshaw 902,273 

Paper making machines and the like, cyl- 
inder mold for, H. Parker 902,505 

Para-aminoacetvl meta-toluidin, C. Heiden- 

reich 902,150 

Party line indicating ringing key, four, 

C. S. Winston 902,350 

Peeling and cleaning machine, potato, S. E. 

Bailey 902,400 

Pen, fountain, F. C. Brown 901,948 

Pencil, automatic, O. L. Harrison 902.292 

Pencil cushion, G. F. Ireland 902,233 

Penholder. E. R. Orchard 902,104 

Phonograph record case. W. S. Yell 902,301 

Phosphates, making soluble, F. J. Machalske 902,425 
Photographic use, flash light for, E. B. 

Moore 902,430 

Photographs translucent, compound for ren- 
dering, Mcllvain & Stover 902.102 

Piano fall board, J. Hattener 902,293 

Pianos, repeating action for grand, A. 

Nickel 902,439 

Pick, A. Ostlund 901,995 

Pictorial composition, device for use in 

studying, A. B. Johnson 902,299 

Picture apparatus, moving, H. S. & L. 

Isaacs, reissue 12,809 

Pile driver, H. B. Strong 902.120 

Pipe wrench, C. E. Adams 902,041 

Piston, K. Mathews 902.310 

Planter, corn, D. J. Kerger 902,415 

Plate and dish cover. F. Staines 902,340 

Plow, Ferry & Di Gioia 902.284 

Plow holder, B. S. Curtis 902.380 

Potato digger and shaker, M. Hebting 902,400 

Printing and issuing tickets, machine for, 

A. Parker 901,990 

Printing machines, cutting and perforating 

attachment for, G. F. McAdams 902,314 

Printing plate, J. S. Duncan 902,281 

Printing press, C. G. Harris 901.904 

Printing press, multicolor, G. E. Pancoast.. 902,105 

Propeller, boat. R. Adnson 902,362 

Pulp wood, floating crib for transportation 

of, Rowe & Johnston 902.253 

Pump, etc., F. W. Machlet 902,501 

Pump, air, P. P. Bourne 901,945 

Pumping apparatus, oil well, W. C. Beck- 

with 902,409 

Quick acting wrench. C. E. Ragsdale 902,000 

Rack. See Hat rack. 

Rail bender. D. Belloni 902,470 

Rail bond, E. W. Vosel 902,020 

Rail, compound, T. S. Cromer 902,130 

Rail retainer, T. J. Donovan 902.384 

Rail tie, T. B. Modlin 902,312 

Railway brake beam. S. A. Crone . .902,055, 902.138 

Railway crossing frog, M. J. Walsh 902,208 

Railway rail joint, J. M. McC.nnell 902.434 

Railway signal. H. Diehl 901.958 

Railway signaling apparatus, W. K. Howe... 902,297 
Railway signaling system, C. J. Schwarge.. 902,170 
Railway switch, electric, M. J. Wightman. 902,035 
Railway switches, detector bar for, A. G. 

Foley 902.000 

Railway system, electric, H. F. Parshall.. 901.997 

Railway tie, T. F. Gilcrest 902,287 

Railway tie, metallic, A. M. Baird 902.304 

Railway tie, metallic, S. R. Keim 902,414 

Railway track curve, ball bearing, W. R. 

Clark 902,053 

Railway trains, signaling system for, S. T. 

Stewart 902,014 

Rake, J. L. Kummer 902,238 

Range utensil, cooking, R. B. Dickinson.... 902.215 
Refrigerating apparatus, J. Scheideman. . . . 902.250 

Register, O. S. Sturtevant 902.022 

Resistance, molded, L. E. Barringer 902.048 

Revolver holster, A. H. Hudson 902.083 

Road machine attachment, J. T. Eady 902,139 

Rocker and standard chair, combination, A. 

L. Haley 902,395 

Roost and vermin trap, combined poultry, 

W. W. Frantz 902.393 

Rotary engine, J. E. Friend 902,225 

Rotary engine, II. Lee 902,239 

Rotary engine, H. W. N. Cole 902,472, 902.473 

Rotary pressure motor, P. T. Coffleld 902,054 

Rotary rake, E. M. Warrenfeltz 902,187 

Rotary steam engine, E. F. Edgar 902,059 

Safe, Brintnall & Doolittle 902,051 

Salt for domestic and other uses, prepara- 
tion of common. G. T. Holloway 902,403 

Saw mills, cant centering device for twin, 

Mereen & Gagnon 902,502 

Scale, W. G. Templeton 902.200 

Scale, weighing, L. C. Ostendorf 901,994 

Scraper bracket, brush and duck, W. B. 

Will 902,270 

Screw driver, detachable blade. T. J. Fegley 902.387 
Scrubber and polisher, floor, Mally & Pelz.. 901,978 
Sealing cigars, means for, Lipscomb & 

Andrews 902,240 

Seines, attachment for, N. L. Lerille 902,419 

Sewing and trimming machine, G. Scott. . . . 902,453 
Sewing and trimming machine, Hayes & 

Berger 902,532 

Sewing machine, F. Wever 902,353 

Sewing machines, combined presser foot 

and guide for, G. J. Stevens 902,180 

Shade and curtain bracket, combined, Z. J. 

Standish 902,342 

Shades and the like, cord fastener for, H. 

S. Hubbell 902,082 

Shafting, apparatus for indicating the mag- 
nitude of the torque in, J. H. Gibson.. 902,394 
Shaft or tunnel boring mechanism, W. F. 

Wittich 902,517 

Sharpener, drill. D. E. Gilson 902,140 

Sharpening drills or drill bits, apparatus 

for, W. E. Kimber 902,410 

Sheets of all kinds, holder for, Muller & 

Speeker 902,433 

Sheets uniformly, device for stretching, C. 

G. Jobannesmeyer 902,494 

Shoe cleaning apparatus, B. von Salviati. . . . 902,254 
Shoe shank tacking machine, B. B. Water- 
man, reissue 12,870 

Shovel. J. A. Southwell 902,201 

Shredder feeder, J. B. Schuman 902,334 

Sign displaying device, H. S. Lafond 902, 49G 

Sign, electric, H. J. Walser 902,028 

Signal system, Slater & McDermott 902,118 

Signaling device, selective, I. F. Manny.... 902.099 

Siphon, J. Martin 901,979 

Siphon, dispensing, J. A. Schultz, Jr 902,258 

Skip, dumping, W. D. Lockwood 902,423 

Skirt marker, A. Waterman 902,029 

Slag granulating apparatus, I. C. Hoffman.. 902,490 

Sleigh, C. A. Wetmore 902.458 

Sleigh, self-propelled, C. E. Tetreault 902,345 

Spark plug attachment, F. D. Casey 9»2,373 




WRITE FOR THIS BOOK ON THIS FULL 

cAR°thaTALWAY e s Goes the Route 

Not "an engine in a buggy" but built up from 
highest type Chassis carrying powerful water-cooled 
niotor. Speed 1 to 30 miles. Goes 25 miles on one 
gallon of gasoline. 



SCHACHT- 



THE INVINCIBLE 
AUTO-RUNABOUT 

Handsome lines and finish — Regular auto appearance— II igh 
^^^^^^^^^^^^^^^^^^^^ mmmm * whee\ style best for all roads — sand, mud and mountain climbing. 
Economy of first cost and long life durability. <|uick control from steering wheel— Friction 
drive — Double chain to each rear wheel— Absolutely gearless and clntchless — Puncture proof 
Goodrich solid rubber tires— Timken Roller Bearings — Sheblar carburetor, etc. All of highest 
quality. Write for price — Free books as prospective buyer or special offer to agents. 

THE SCHACHT MANUFACTURING COMPANY 

2700 Spring Grove Avenue. CINCINNATI, OHIO 



Electricity Now Does All the 
Washing and Wringing 



We now attach an electric motor to the 
famous laOOWasher. It operates the wringer, 
too. Connect it with a light fixture, as you 
connect a table lamp. Turn on the current 
as you turn on the light. 

The Washer then operates just like our 
hand washer, only you don't need to touch it. 

When the washing is done, move a small 
lever, and the motor connects with the 
wringer. The one motor, operating both the 



washer and wringer, does every whit of the 
work. Please think what that means. The 
hardest drudgery there is about housework 
done by two cents' worth of electricity. 

Servants happy; laundry bills saved; 
clothes lasting twice as long. For the 
"1900" does washing better than any other 
method known. 

Now electricity makes the washer go. 
Doesn't that sound like a neweraforwomen? 



Send No Money— We Pay Freight 



This outfit does just as we claim. 
Does all of the washing-, all of the 
■wringing:. Does the work better 
than you can do it by hand. Does 
it with less wear on clothes. 

The facts, we know, seem too 
arood to be true. So weproposethis: 

If you are responsible, we will 
send you the Washer, Wringer and 
Motor, all on 30 days' trial. We will 
prepay the freight. 

You don't invest a penny— don't 
commit yourself at all. Do four 
washings with it. Try it on dainty 
things, heavy things, everything. 
Then, if you think youcan get along; 
without it, we will take it back. 

Your30days'use willbe free. 

You have no obligation whatever. 
Treat us just like a dealer who 
shows you a washer. If you don't 




want It when the month is up, 
simply say so. 

But don't go on washing in the 
old way without knowing what this 
method means to you. Women 
have no right to do such hard work 
when electricity can do it for 
them. 

Send first for our Washer Book, 
to know all about it. Then, if you'll 
try it, just tell us to send it on. 

Please send for this free Washer 
Book— now— before you forget it. 

A post-card with your name and 
address sent to us today brings you 
the book by retummail ', postpaid. 

Address— The 1900 Washer Co., 3232 
Henry St., Binghamton, JV. Y. 

Or — if you live in Canada, write to 
the Canadian 1900 Washer Co. % ?J5 
Yonge Street^ Toronto^ Canada. 




* THE "BEST "L IGHT i 



Produces a powerful, white, Bteady light, brighter H 
than electricity or acetylene, cheaper than kerosene 
and absolutely safe. 

Makes and burns its own gaa'at a Cost of 2c Per week. 

No Grease, No Smoke, No Dirt, No Odor 

Over 100 different styles — every lamp warranted. 

Agents Wanted. Write for catalog. 

TUB BEST MUIIT CO., 87K. 6th St., Canton, Ohio. 






American Homes and Gardens 

gives its readers the experience of experts in solving the most difficult 
HOME PROBLEMS. It is a thoroughly practical magazine, having the 
word "Home" for its keynote. 

HOW TO BUILD THE HOME 

Floor plans and details of construction of houses of moderate cost as 
well as more pretentious mansions are a feature of each issue. 

HOW TO DECORATE THE HOME 

The most experienced decorators in the country describe how the best 
and most artistic results are attained from the point of expenditure, and 
the more important one of satisfaction. 

HOW TO PLAN AND LAY OUT THE GARDEN 

The frame of the House-picture is the garden, and success in its treat- 
ment means that each tree and shrub is correctly placed as well as properly 
grown, hence this department will be found most helpful. 

OUTDOOR LIFE AND AMUSEMENTS, ARTICLES ON HOUSE INDUSTRIES T 

every phase of country life is authoritatively discussed from month to 
month in its pages. "American Homes and Gardens " is conceded to be 
the handsomest magazine published in America. Its beautiful cover printed 
in colors changes each month, and is always a work of art. Subscription 
price, $3 per year. If we receive your order for a year's subscription now 
we will send you the November and December, 190S, numbers free ; in 
other words, fourteen months for price of a year's subscription. 

The Season's Best Club Combinations 



Scientific American or American 

Homes and Gardens $3.00 

Review of Reviews 3.00 

$6.00 



$4.45 



Scientific American or American 
Homes and Gardens 

Review of Reviews 

World's Work 

Everybody's Magazine 



$3.00 

3^00 \ $6.80 
1 50 
$10.50 J 



Scientific American or American 
Homes and Gardens 

Everybody's Magazine 

World's Work 



$3 00 
1.50 
3.00 

$7.50 j 



$5.35 



Scientific American or American 
Homes and Gardens 

McClure's Magazine 

Review of Reviews 



Scientific American or American 
Homes and Gardens 

World's Work 

Delineator . . 



Scientific American or American 
Homes and Gardens 

McClure's Magazine 

Woman's Home Companion. 



$3.00 
$7.50 J 



300 1 $5.10 



1.00 
$7.00 



$3 00 

5 ° i $4.60 



1 25 
$5.75 



After February 1. 1909. 25c. must be added to combina- 
tions including Woman's Home Companion. 



MUNN & CO., 361 Broadway, New York City 
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Classified Advertisements 

Advertising in this column is 75 cents a line. No less 
than four nor more tban ten lines accepted. Count 
seven words to the line. AU orders must be accom- 
panied by a remittance. Further information sent on 
request. 

READ THIS COLUMN CAREFULLY.-You will find 
inquiries for certain classes of articles numbered io 
consecutive order. If you manufacture tbese goods 
write us at once and we will send you the name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary to give the number ot" the inquiry. 
Where manufacturers do not respond promptly the 
inquiry may be repeated. 

MUNN & CO. 



BUSINESS OPPORTUNITIES. 

THE No. 2 SUN TYPEWRITER offersyou tbe great- 
est value in typewriters. Individual type bars. Durable. 
Simple. Portable- Fast. Visible writing. Heavy mani- 
folding. Perfect work. Price $40. Sun Typewriter Co., 
317 Broadway, New York. 

Inquiry No. JS61 1 .—Wanted to buy springs for 
light power purposes. 

WRITE FOR THE BEST SOAP and toilet combina- 
tions for agents. Our soaps French milled. See our 
new Red Cross packages. Address Pierce Chemical 
Co., Desk 7, 152 Fifth Avenue, Chicago. 



Inquiry No. 86-10. 

machinery. 



-Wanted to buy file cutting 



LATEST, HIGH SPEED. AUTOMATIC HOOK AND 
Eye Machines, including patent, best ever invented. 
Capacity 5,000,000 cards yearly. Win consider cash, roy- 
alty or exchange. Address Machines, Box 773, N. Y. 



Inquiry No. 8667. 

pen machinery. 



-Wanted to buy needle, pin and 



PATENTS FOR SALE. 

FOREIGN PATENTS for meritorious and valuable 
inventions negotiated upon a contingent basis. Ab- 
solutely no fees accepted. References given and re- 
quired. L. Henry, 141 Broadway, New York. 

Inquiry No. 868->.- Wanted to buy 1H to 2-inch 
No. 13 to 18 temPere* spring steel. 

PATENT No. 87M^8.- Automatic disinfectorf or sbeep 
and boas, something every breeder is m need of. Will 
sell ourrignt or on royalty. Address Henderson Hol- 
lowell, Harrison, Ohio. 

Inquiry No. 8687.— Wanted to buy motor plows. 

FOR SALE, on royalty or outright. Patent No. 890.2T8, 
on rotary gas engine. Represents electric motor in 
size, appearance and power. Force of explosion regu- 
lated at will without admission of more gas. No ad- 
vance spark or pusb rods. True rotary principle, a 
wonner for automobiles. For particulars address K. H. 
Arnsburger, Stockton, Cal. 

Inquiry No. 8699.— Wanted to buy t^o-stranded 
soldered wire for heddles. 

KOR SALE.- Patent No.89S,833. A puzzle or novelty. 
Something new, interesting and amusiog. Address 
George Chapman, Beljrr»ve Drive, Arlington, N, ,J. 

Inqnirv No. 8701.— Wanted to buy solar engines. 

BRITISH PATENT offered to honest firm any- 
where for nothing, on wireless foe signaler. No. 
10.9U. Collision impossible. Fur full particulars ad- 
dress Miss Murray. 148 East tiQth Street, New York. 

Inquiry No. 87'-$l .—Wanted unwelded tubing that 
is used for structural work. 



PATENTS WANTED. 

WANTED. — Information regarding good patent 
which would be money maker. Only inventor, who 
wishes t» sell outright or on royalty basis, need answer. 
Give price and brief description. L. Darbyshire, Box 
39^ A, Rochester, N. V. 

Inquiry No. 8735. — For parties making a still for 
the purpose ol extracting alcohol from saw-dust. 



HELP WANTED. 

LOCAL REPRESENTATIVE WANTED.— Splendid 
income assured right man to act as our representative 
after learning our business thoroughly by mail. Former 
experience unnecessary. All we require is honesty, 
ability, ambition, and willingness t,»> learn a lucrative 
business. No soliciting or traveling. This is an ex- 
ceptional opportunity for a man in your section to get 
into a big paying business without capital and become 
Independent for life. Write at once for full par- 
ticulars. Address The National Co-operative Real 
Estate Company, Dept. K. B. Z., Washington, I). C. 

Inquiry No. 8736.- For manufacturers of maehin- 
eiy for making matches, also machinery for making 
purees ami hand bags. 



TYPEWRITERS. 

POSITI VELY LAST CHANCE to secure a typewriter 
at agents' price. Remington, Densmore.Blickensderfer. 
$12.5<I; Postal. Hammond. $10. Best bargains, lowest 
prices. Standard Typewriter Ex.. 23 Park Row, N. V. 

Iiuiuirv No. 8737.— For manufacturers of machin- 
ery for making tooth-brusbes. shavine brushes, gal- 
vanized water buckets, locks, nibs and holders. 



AUTOMOBILES. 

HOW ABOUT YOUR GASOLINE MOTOR? Does it 
run smoothly? Send lie. for 36-page text-book "Car- 
bureters and Riigme Troubles." Breeze Carbureters, 
242 Halsey Street, Newark ,N. J. 

Inquiry No. 874*2.— For manufacturers of water 
still, also of thermometer tubing. 



PRINTING. 

PHOTO-GELATINE PRINTING for art, advertising 
and scientific work, effective and lasting. Al*o artistic 
commercial printers and makers of souvenirs and premi- 
ums. Barton & Spooner Co., Cornwall-on-Hudson,N. V. 

Inquiry No. 8748.— Wanted to buy polished or lac- 
quered brass in sheets 29 gauge, quarter hard in temper. 



LISTS OF MANUFACTURERS. 

COMPLETE LISTS of manufacturers in all lines sup 
plied at short notice at moderate rates. Small and 
special lists compiled to order at various prices. Es- 
timates should be obtained in advance. Address 
Munn & Co., List Department, Bux773, New York. 

Inquiry No. 8749.— For makers of very large 
springs, used for running machinery. 

A LIST OF 1,500 mining and consulting engineers on 
cards. A very valuable list for circularizing, etc. 
Price $15.00. Address Munn & Co., List Department, 
Box 773, New York. 

Inquiry No. 8769.— For manufacturers of an ap- 
pliance to attach to the old style razor blade to make 
same a safety razor. 



MISCELLANEOUS. 

UNITARIAN LITERATURE, including sermons and 
weekly publications, sent free, on application to Miss 
Peck, 106 George Street, Providence, R.I, 



Inquiry No. 8770.— For parties wbo make short 
link twist chains, links from \& inch up. 

Inquiry No. 8771.— Wanted to buy tune sheets 
for Criterion music boxes. 

Inquiry No. 8774.— For machinery for making 
bags from sisal hemp. 



Wanted to buy stock novelty 



Inquiry No. 8775.- 

or jewelry catalogues. 

Inquiry No- 8779 — For parties manufacturing 
gas, sasohne, steam engines and. boilers; also piiekine 
and minerai wool, steam supplies. ir»n an* lead pipe, 
power transmission machinery ana steam fitters' tools. 

Iuquivy No. S7S0.— For parties who make gasoline 
stoves. 

Inquiry No. 8784.— For manufacturers of alcohol 
burners for lights and stoves. 

Inquiry No. S786.— For parties to manufacture 
glass balls blown about \M inch in diameter with a % 
inch hole through the center, should hold about ^iUU 
pounds to the square inch of steam pressure. 

Inquiry No. 8787.— For parties who manufacture 
cat-gut. 

Inquiry No. 8790. -■ For the manufacturer of 
" Brooks improved band pump." 

Inquiry No. 870\2.— For a firm that manufactures 
glass holders made of glass. 

Inquiry No. 8796.— For concerns manufacturing 
stills adapted to the manufacture of denatured alcohol. 

Inquiry No, 8798.— For manufacturers of micro 
lens used i n small articles such as pencils, charms, ecc. 

Inquiry No. 8799.— Wanted to buy new or second- 
hand box nailing machine for small packing cases. 

Inquiry No. 8800.— Wanted complete data in re- 
gard to pegamoid. 

Inquiry No. 8802.— Wanted to buy machinery for 
cutting and polishing oilstones, whitestones or grind- 
stones. 

Inquiry No. S803.— For manufacturers of flies, 
screws, druggists' supplies, hardware in general, and 
agricultural machinery. 

Inquiry No. 8804.- For parties dealing in wind- 
mills, wood split pulleys, wheelbarrows, cutlery and 
picks. 



-Wanted to buy outfits and 



Inquiry No. 8805. 
supplies for brazing, 

Inquiry No. 8806.— For manufacturers of draw- 
ing materials. 

Inquiry No. 8807.— For dealers in second-hand 
cotton machinery. 

Inquiry No. 8810.— For makers or importers of 
porous water bottles or jars to cool arinking water by 
evaporation. 

Inquiry No. 881 1.— Wanted to buy electric tattoo- 
ing needles, inks and stencils. 

Inquiry No. SSI *2.- Wanted to buy outfits for 
manufacturing fuel briquettes from sawdust. 

Inquiry No. 881 3.— For manufacturer of the 
' Steele " mixerf or mixing food products, etc. 

Inquiry No. 8814.— Wanted to buy hand lever air 
pumPs. 100 Ills, pressure. 

Inquiry No. H81i>.— Wanted *o buy carriage and 
wagonhardware coal, iron and steel. 

Iuqniry No. 881 9.— For manufacturers of Excel- 
sior Welding Compound. 

Inquiry No. 8821.— Wanted to buy machinery for 
making a rough composition board, something like a 
straw board, 

Inquiry No. 8822. — Foriaanufacturers of dredg- 
ing machinery to be operated by gas enei»e. 

Inquiry No. 8825.— For manufacturers of a new 
device to split wood. 

Inquiry No. 8826.— Wanted to buy small fuel com- 
pression machines both manual and engine power. 

Inquiry No, 8S27.— For manufacturers of annealed 
glass. 

Inquiry No. 8829.— Wanted to buy machinery for 
making pins, hair pins, hooks and eyes. 

Inquiry No. 8830.— Wanted to buy machinery for 
making brushes and baskets. 

Inquiry No. 8831.— Wanted to buy knitting ma- 
chines. 

Inquiry No. 8832.— Wanted addresses of high- 
grade label weavers, preferably in New York. 

Inquiry No. 8833.— Wanted tobuy a peanut snell- 
ing machine. 

Inquiry No. 8834.— Wanted to buy a 2-horse- 
power gasoline engine for spray wagon working on 
hilly ground. 



Inquiry No. 8835. 

chinery. 



Wanted to buy toothpick ma- 
Wanted to buy decorticating 
8837.— Wanted to buy folding um- 



Inquiry No. 8836. 

machines for sisal. 

Inquiry No. 

brellas. 

Inquiry No. 8838.— Wanted to buy metallic tar- 
gets similar to clay birds used in saot-gun shooting. 

luouivy No. 8839.— Wanted to buy cheap auto- 
mobiles. 



Wanted to buy portable hydro- 



Inquiry No. 88 10.- 

carbon pressure lamps. 

Inquiry No. 8841.— Wanted to buy lunch counter 
and restaurant fixtures. 

Inquiry No. 8842.— Wanted to buy annealed glass. 

Inquiry No. 8843.- Wanted to buy cigarette mak- 
ing machine. 

Inquiry No. 8844.— Wanted to buy inkstands. 

Inquiry N». 8846.— Wanted to buy an electric 
butcher hand saw. 

Inquiry No. 8847.— Wanted laundry tubs. 

Inquiry No. 88 18. — Wanted to buy rust proof 
metal for parts of wash tubs. 

Inquiry No. 8849.— Wanted addresses of Canadian 
makers of rifle sights. 

Inquiry No. 8850.— Wanted to buy machinery for 
making canvasgloves or mitts. 

Inquiry No. 8851.— Wanted to buy machine for 
weaving wooden lath and wire together. 

Inquiry No. 8852.— Wanted to have made a con- 
cave brass or copper reflector with focus of four or five 
feet. 

Inquiry No. 8853.— Wanted to buy wafer safety 
razor blades. 

Inquiry No. 8854.— Wanted to buy air compressor 
pressure up to 1,500 lbs., the capacity ranging 500 to 3,000 
cubic feet. 

Inquiry No. 8855.— Wanted machine to punch 
holes, feed and set automatically solid copper rivets 
and washers and rivet together harness done with one 
stroke. 

Inquiry No. 885*». —Wanted a machine or grinder 
for reducing soft wood refuse to a tine dust. 

Inquiry No. 8857.— Wanted addresses of shoe 
string manufacturers. 

Inquiry No. 8858.— Wanted tobuy comb cleaning 
machine. 



Inquiry No. 8859.— Wanted 
paint suitable for gasoline engines. 



to buy steel gray 



inquiry No. 8860. --Wanted to buy machinery for 
grinding, washing ani dryinggum chicle. 



Wanted to buy machine for 
— Wanted to buy a feather 



Inquiry No. 8861.- 

cutting out mittens. 

Inquiry No. 8862. 

pillow ventilator. 

Inquiry No. 8863.— Wanted to buy machine to 
separate pecan n uts into sizes and dust the din off. 

Inquiry No. 8864.— Wanted manufacturers of me- 
chanical novelties. 

Inquiry No. 8865. —Wanted to buy flreless 
cookers. 

Inquiry No. 8866.— Wanted tobuy instantaneous 
| water heaters. 



Speed changing device, J. Riddell 902,538 

Speed indicator, J. L. Hall 902,074 

Spinning mule, J. J. McGlincy 902,316 

Spool holder, factory, A. S. Nichols 902,247 

Springwork, J. A. Staples 902,011 

Stair rod, W. G. Altland 902,461 

Stalk breaker, D. P. Shaw 902,116 

Stamp atiixer, Smith & Robbins 902,179 

Stamping and numbering machine, E. W. 

Crossan 902,378 

Steam equalizer and separator, D. M. Stott. 902,016 

Steam trap, T. R. Whittaker 902,355 

Steam trap for radiators, F. L. Watson 902,126 

Steam trap return, H. V. Peaice 902,321 

Steaming apparatus, H. E. Belz 902,366 

Steel from chromiferous pig iron, manufac- 
turing, F. D. Carney 902,052 

Steel, manufacture of, Stapleford & Wagner 902,010 

Stiffening strip, A. A. Ackerman 902,194 

Stirrup, safety, S. A. Hali 902,397 

Storage apparatus, T. C. Kennedy 902,300 

Stove, heating, C. F. Minnick 901,985 

Stoves or to the gas rings used for heating 
pots, irons, etc., hot water service at- 
tachment to the burners of gas heater, 

J. J. Strain 902,119 

Stuffing box, W. J. Weinman 902.352 

Superheater, H. B. Oatley 902,440 

String, Fullmer & Wlacofsky 902,486 

Switch. See Oil switch. 

Switch frog, H. F. Roach 902,451 

Switch keys, bank of locking, Cor win & 

Bals 902,275 

Switch mechanism, J. B. Wiard 902,033 

Switch point thrower, R. Pasquale. . r. 902,249 

Table and bed, combined, E. P. Smith 902,007 

Table lock, extension, C. S. Burton 901,951 

Table pad, sectional, O. Winter 902,037 

Table slide, extension, O. G. Franks 902,392 

Talking machine sound box, L. F. Doug- 
lass 902,280 

Teeth for filling, treating, F. Armstrong.. 902,462 
Telegraphic code condenser, M. B. Dickie. 901,957 
Telephone and other circuits, microphone 

apparatus for, Q. Major ana 901,977 

Telephone system, P. V. Smith 902,338 

Telephone relay, E. F. W. Alexanderson. .. 902,195 

Telephone repeater, L. A. Lindsey 901,974 

Telephone transmitter, G. F. Atwood 902,043 

Tent and sleeping bag, combination, F. W. 

Burch 902,133 

Testing machine, Landgraf & Turner 902,497 

Threshers, swinging conveyer for band cut- 
ters and feeders of, F. S. Peabody 902,537 

Tie fasteners, J. P. Chambers 902,374 

Tie plate, F. A. Piper 902,446 

Tire, E. T. Greenfield 901,147 

Tire protective rivet, E. B. Stimpson 902,015 

Tire protector, F. G. Crone 902,276 

Tire, sectional, H. O. Craven 902,212 

Tire, vehicle, F. A. Stall, Jr 902,009 

Tongue supporting and locking means, Meyer 

& Kenne 902,100 

Tool, fluid pressure engine operated, G. H. 

Gilman 902,288 

Tool support, adjustable. F. II. Richards.. 902.169 

Taoth cleanei-, E. E Sulzer 902,122 

Toy, W. S. Miners 902,429 

Trace holder, B. C. McKay 91)2,159 

Tracker bar and music sheet mechanism, 

\V. J. Keeley 902,495 

Tracker bar mechanism, T. Danquaitl 902,478 

Tracker bar operating mechanism, T. Dan- 

quard 902,480 

Tracker mechanism, T. Danquarrl 902,479 

Tracker mechanism, double, T. Danquard. .. 902,482 

Traction wheel, F. Bottrill 902,369 

Traction wheel. W. L. Martin 902, 42G 

Transplanter, T. Goocb 902,070 

Trolley guard, W. D. Lewis 902,420 

Trolley wires or other conductors carrying 
currents of high voltage, suspension de- 
vice for, G. A. Mead 901,981 

Truck, car, A. F. Batchelder 901,944 

Truck, car, J. G. Sarvent . . 902,172 

Truck, electric car, F. F. Stowe 902,017 

Tube cleanei', T. Andrews 901,940 

Turbine, C. Roth 902,252 

Turbine bucket, E. H. Farquhar 901,961 

Turbine buckets, apparatus for manufactur- 
ing, E. H. Farquhar 902,526 

Turbine buckets, manufacturing, E. H. Far- 
quhar 901,960 

Turbine governor. Emmet & Junggren 902,219 

Type casting mold, I. Baas 902,197 

Type mold, I. Baas 902.196 

Typewriter, J. W. Paul 901,998 

Typewriter tabulating device, C. S. Lahofish 901,973 

Typewriting machine, G. J. Barrett 902.131 

Typewriting machine, H. W. Merritt 901,982 

Typewriting machine, H. II. Steele 902.012 

Typewriting machine, O. Woodward 902.039 

Typewriting machine, J. W. Paul. .902,506, 902.507 

Typewriting machine, E. E. Barney 902.519 

Typewriting machine, W. C. Farnum 902,535 

Typographer's composing and founding ma- 
chine, H. Burris 902,134 

Unloading apparatus, F. H. & F. H. Brown. 901.949 

Valve, J. F. Love 902,096 

Valve, J. P. L. Halyburton 902.291 

Valve, automatic starting, J. B. Lane 902.417 

Valve, filter, C. Hungerford 902,232 

Vapors, means for withdrawing and con- 
densing, Lowry & Bernhard 902,097 

Vegetable peeler or scraper, E. W. Milhado 902,428 
Vehicle draft apparatus, equalizer hook for, 

J. B. Asbenf elter 902,042 

Vehicle driving mechanism, motor driven, 

H. T. Hansen 902,149 

Vehicle springs, emergency repair device 

for, D. P. Power 902,250 

Vehicle wheel, A. A. Daugherty 902,383 

Vehicle wind shield, W. N. Beecher 902,199 

Vending carton or package, B. C. Tilling- 

hast 902,347 

Ventilating buildings, automatic means for, 

D. F. Speer 902.509 

Wagon brake. J. Wulf 902,360 

Washing machine, J. Becker 902,467 

Washing machine gearing, B. L. Schmidt. . 902.174 

Watch regulator, J. J. Wiens 902,0,J4 

Watches, clocks, and the like, producing 

movement plates for. W. K. Porter 902,322 

Watchcase pendant, dust proof, M. Rosen- 
haft 902,112 

Water claset, F. O. Ililfiker 9U2.295 

Water gate, automatic constant discharge, 

F. W. Hanna 902,531 

Water motor, a. W. Breiding 902,202 

Water purifying and like apparatus, A. L. 

Helwig 902,401 

Wave responsive device, C. D. Babcock .... 901 ,942 

Wea ther strip. S. Frisone 902,1 43 

Weighing machine, automatic. D. A. Flavell 91)2.485 

Wells, spear for oil, W. C. Beckwitb 902,468 

Wheel. See Traction wheel. 

Wheel. R. K. Gregory 902,072 

Whip lock, W. J. Arnett 902,129 

Whip socket, lock equipped, M. Ellingson.. 902,218 

Window, •. M. Edwards 902,060 

Window screen, adjustable, E. A. Reitz 902,110 

Wire connector, H. W. Wyckoff 902,040 

Wire machine, barb, W. A. Kilmer 902,152 

Wire netting machine, A. E. Barlow 902,198 

Wire pile fabrics from printed warps, manu- 
facturing, P. & C. Kappler 902,413 

Wire splice. W. E. Huber 902,406 

Wire stretcher, P. L. Brtoks 901,946 

Wires, apparatus for connecting conducting 

and other, A. Fodor 902,389 

Wires, cords, threads, and the like, treat- 
ment of. Phillips & Hutchins 902,445 

Wood fiber machine, H. M. Hoover 901,969 

Work performing members, mechanism for 
operating adjustable, F. H. Richards. 

902,326, 902,327 
Working members, mounting for adjustable, 

F. H. Richards 902,328 

Wrench, S. A. Holman 902,079, 902,080 

Wrench, I. L. Frye 902,144 

Wrench, S. V. Rehart 902.251 

Wrench, H. F. Larava 902,305 

Yoke holder, neck. J. Pauly 902,443 

Yoke, neck, W. Kleineschay 901.971 

Yoke, neck, O. H. Nason 902,160 

DESIGNS. 

Bib. washtray, W. H. Dehn 39,648 

Cabinet, information and directory, E. A. 

Ovenshire .' 39,649 



V LEARN TO 

DRAW 

Bifj money easily made. $20 to $100 a 
Pleasant, refined, fascinating 
work for men, 
women, boys and 
girls. We guar- 
antee pro- 




ficiency or 

discourage 



Frustrating, Cartooning, Commer- 
cial Designing taught by anists trained 
in American and European Schools. Instruc- 
tion adapted to each student's needs. A dvisory 
Board of world's hest artists approves lessons. 

>Tesl Work Sent FREE to ascertain individual 
talents and needs. State course wanted. You as 
sume no obligation. Mechanical^ Architectural and 
Sheet Mttal Pattern Drafting also taught successfully, 
ACHE School of Drawing, 1373 South St., Kalamazoo, Sllch. 

If interested, ask about The ACME Resident School in Kalamazoo. 




BUILD FURNITURE 
FOR XMAS GIFTS 

By our patterns you can 
buifil furniture at the bare cost 
of the lumber and make beau- 
tiful Xmas presents for your 
friends at an extremely low 
cost. Anyone can do the 
work. Explicit directions for 
making and full sized work- 
ing patterns sent with each plan. 

The plans are simple and easy to follow. If you can 
bore a hole or saw a board you can do this work with 
the few tools yon already have at home. 

Send $1.00 for three plans (50 cents each) for what- 
ever pieces of furniture you desire. 

Free booklet, "The Joy of Craftsmanship," explains 
everything. SenA 2- cent stamp to cover postage. 

THE ROIiFSJUAN SYSTEM 

411 The Arcade - - Cleveland, Ohio 



FOR SALE 

FREEHOLD FACTORY AT DERBY, ENGLAND 

Absolutely new, covering an area of about 33.000 square 
leet, witli ample space for extension. The buildings 
are of very solid construction, with exceptionally good 
side and top li K ht. remale laDor in the immediate 
neighborhood is abundant at moderate rates. ICor 
further particulars apply 171.008, care T. B. Browne's Ad- 
vertising Offices. 163 Queen Victoria St., London Eng 




"HOW TO REMEMBER" 

ent Free to Readers of this Publication 



You are no greater Intellectuallythan 
your memory. Easy, inexpensive. In- 
creases income; gives ready memory for 
faces, names, business details, studies, con- 
versation; develops will, public speaking, personality, 
Send today for Free Booklet. Address 
DICKBON MEMORY SCHOOL, 700 Auditorium Ride., Chicago 



Don't Throw it Awa; 




They mend all leaks in al 1 utensils— tin 

brass, copper. graniteware.hot water bags 

a-., etc. Nosolder. cement or rivet. Any one 

■* canusethem; litany eurface:twomillion 

in use. Send forsamplepkg. 10c. Complete 

pfeg. assorted sizes, 2 5c postpaid. Agents wan ted. 

Collette Mfg. Co., BoxOSB Amsterdam, N. T. 



Concrete, Reinforced Concrete 

AND 

Concrete Building Blocks 



Scientific American Supplement 1543 contains an 
article on Concrete, by Brysson Cunningham. 
The article clearly describes the proper com- 
position and mixture of concrete and gives 
results of elaborate tests. 

Scientific American Supplement 1538 gives tbe 
proportion of gravel and sand to be used in 
concrete. 

Scientific American Supplements 1567, 1568, 
1569, 1570, and 1571 contain an elaborate dis- 
cussion by Lieut. Henry J. Jones of the 
various systems of reinforcing concrete, con- 
crete construction, and their applications. 
These articles constitute a splendid text book 
on the subject of reinforced concrete. Noth- 
ing better has been published. 

Scientific American Supplement 997 contains an 
article by Spencer Newberry in which prac- 
tical notes on the proper preparation of con- 
crete are given. 

Scientific American Supplements 1568 and 1569 
present a helpful account of the making of 
concrete blocks by Spencer Newberry. 

Scientific American Supplement 1534 gives a 
critical review of the engineering value of 
reinforced concrete. 

Scientific American Supplements 1547 and 154S 
give a resume in which the various systems 
of reinforced concrete construction are dis- 
cussed and illustrated. 

Scientific American Supplement 1564 contains an 
article by Lewis A. Hicks, in which the 
merits and defects of reinforced concrete are 
analyzed. 

Scientific American Supplement 1551 contains 

the principles of reinforced concrete with 

some practical illustrations by Walter Loring 
Webb. 

Scientific American Supplement 1573 contains 
an article by Louis H. Gibson on the prin- 
ciples of success in concrete block manufac- 
ture, illustrated. 

iScientifio American Supplement 1574 discusses 
steel for reinforced concrete. 

Scientific American Supplements 1575, 1576, and 
1577 contain a paper by Philip L. Wormley, 
Jr., on cement mortar and concrete, their 
preparation and use for farm purposes. The 
paper exhaustively discusses the making of 
mortar and concrete, depositing of concrete, 
facing concrete, wood forms, concrete side- 
walks, details of construction of reinforced 
concrete posts. 

Each number of the Supplement costs 10 
eeBtfl. 

A set of papers containing all the articles 
above mentioned will be mailed for $1.80. 

Order from your newsdealer or from 

MUNN CD. CO. 
<3€>1 Broadway, New Yorh City 



November 7, 1908. 



Scientific American, 



3 2 7 




«» Unrivalled 

■f for its wholesome 

if- effects on the body. 

■I The Wool keeps you warm, 

■\ The porosity keeps you fresh, 

M\ The elasticity keeps you 

B\ snug and trim. 

■n. Explanatory Booklet 

w\ and Samples Free. 



[ 



DR. JAEGER'S S. W. S. CO.'S OWN STORES: 

New York, 306 Fifth Ave., 22 Maiden Lane; 

Brooklyn, 504 Fulton St.; Btston, ?28 Boylaton St.; 

Phila., 1516 Chestnut St.; Chicago, 82 State St. 

Agents in all Principal Cities. 



I 



WANTED.— Laboratorians at the Naval Proving 
Ground, Indian Head, Md. Pay from &J.I4 to $4.00 per 
diem. An examination ot applicants will be held 
simultaneously at the Navy Yards, Boston, Mass.; 
Brooklyn, N. Y.; Philadelphia, Pa, an* Washington, 
I). C, December 1 and 2. 1908, for the purpose of estab- 
lishing an eligible register. Applications should be ad- 
dressed f the Commandant of the yard at which the 
applicant desires to be examined. 



Candle holder. \V. A. Jameson..- 39,045 

Clock stand and picture frame, G. Keppler.. .'{9,6-12 

Copy holder, Willson & Pix 39,010 

Emblem, B. E. Burke 39,033 

Emblem or similar article, J. Hoffmann 39,03-1 

Glass vessel. A. Steffin 39,G43 

Key, C. E. Johnson , 39,047 

Mirror or picture frame, J. P. Eustis, 

39,638 to 39,641 

Paving brick, skeleton, A. A. Mullen 39,054 

Spoon, fork, or similar article, II. Ilillhom.. 39,635 
Spoons or similar articles, handle for, J. 

Mayer 39.G3G, 39,637 

Stone, cut, E. G. H. Schenck 39,032 

Stove, I). T. Turney 39,653 

Stove, cooking, J. S. Van Buren 39,051, 39,052 

Stove, heating, G. Alig 39,050 

Toy bank, J. II. Bigalow 39,044 



WANTED 

A Practical, Patented Hose Supporting Device 

Address with iull particulars 
SUSPENDERS, Box 773. Sew York 



LET US BE YOUR FACTORY 

STAMPINGS, MODELS, EXPERT WORK 

THE GLOBE -MACHINE AND STAMPING CO. 

070 Hamilton St ., Clcvclnn.il, O. 



M 



MMijiilkiaH Corliss Enstoes, Brewers' 

and Botrlei a Machinery. THE VILTER 

MFG. CO., 899 Clinton St., Milwaukee, Wis. 



MODELS A E :ntal v 



E. V. 



nventiona developed. Special Machinery, 
BAILLARO. 24 Frankfort Street. New York. 



RUBBER- 



Expert Manufacturers 
Fine Jobbing Work 

PARKER, STEARNS & CO., 228-229 South Street. New York 

ELKGTUir CJOODS.-Bic Cat. 3 cts. Want 
Agents. Ohio Electric Works. Cleveland. O. 



MOEKX &. COMPANY 

Die Makers, Machinists and Machinery Builder* 
120 Michigan St., Chicago, U. S. A. 

Mechanical Dr a wi nsr* correctly and quickly 
made. H. C. K arson, Room !>■>, 39 Cortlandt St., N. Y. 



EESM 



a INVENTIONS PERFECTED 
/ijUNION MODEL WORKS 
CV7 193 So CLARKSt CHICAGO. 



MnFIELS * EXPERIMENTAL WORK, 

IIIUULLU Gears, Dies. Tools, Novelties manufactd. 

M. P. SCHELL, 1759Union Street, San Francisco 



DIE MODELS SPECIAL 

WORK TOOLS MACHINERY 

If made in metal, we can mane it. 

NATIONAL STAMPING AND EL ECTItIC WORK* 

153.159 S. Jeffersun Street. Chiciigo, III. 



Uflfinr Special Machinery, Dies. Toojs. Models, 
III UU Ilk Metal Specialties, Inventions perfected. 



TRADE MARKS. 

Anvils, H. Fisher 71,049 

Axes, Louisville Axe and Tool Co 71,0CS 

Baking powdivs, <;. I'. Upham 71,038 

Beer, non-intoxicating, -Sioux City Brewing 

Co 71,071 

Blue, washing, I). Schorr & Co 71,033 

Boiler injectors, steam, Penbertby Injector 

Co 71,070 

Boots and shoes, Whit comb & Paine Co 71,040 

Candy. B. F. Jackson 71,007 

Canned fruits and vegetables, G. S. Feeny 

Co 73,018 

Canned fruits and vegetables, Lauderdale 

Canning Co 71 ,025 

Carpets and rugs, E. C. Beetein & Son 71,041 

Cleaning apparatus, vacuum, Blackall & 

Baldwin Co. 71.043 

Collars and cuffs. Hall, Hartwell & Co 71,021 

Cotton ducks, drillings, and sheetings, J. 

Spencer Turner Co 71,052 

Cotton piece goods, Tootle Campbell Dry 

Goods Co 71,078 

Creams, tooth, Washington Chemical and 

Dentifrice Manufacturing Co 71,039 

Cutlery, certain, S. Richard Co 71,073 

Dynamite. National Powder Co 71,087 

Embrocations and lotions, C. W. H. Dun- 
combe 71 .009 

Eye water, It. Mo<jlthi<.n 71,030 

Flavoring extracts, Royal Remedy and Ex- 
tract Co 71,032 

Flour, wheat, John Iioffor Flouring Mill Co. 71,024 

Flour, wheat, Missouri Valley Milling Co 71,02!) 

Foods, certain, Union Condensed Milk Co.. 

71.0SO, 71,081 
Fruits and canned vegetables, preserved, 

Curtice Brothers Co 71 ,01 3 

Fiimigant. soil, \V. Cooper & Nephews 71,012 

Fur wearing apparel and fur articles, I. D. 

Baer 71,000, 71.007 

Gloves, kid. Steinberger & Kalisber. . . 71 ,034, 71.035 

Hosiery. Davis Hosiery Mills 71,044 

Incubators, Cyphers Incubator Co . 71,014 

Insecticides, A. C ;*#grer 71,028 

Jackets and outer skirts, W. Bloom 71,008 

Lamp chimneys, lantern globes, and glass 

reflectors. Gilt Brothers Co 71,080 

Lubricators and ejectors, Peuberthy Injector 

Co 71,069 

Medicines, certain, Dr. J. II. McLean Medi- 
cine Co 71 ,015 

Milk, evaporated, National Condensed Milk 

Co 71.031 

Oil. tasteless castor. Gulf Chemical Co 71,020 

Paint, opaque enamel, United States Gutta 

Percha Paint Co 71,082 

Paper fasteners. Tower Manufacturing and 

Novelty Co 71,079 

Paper, envelops, and blank books, J. C. Blair 

Co 71.053 to 73.0GG 

Pencils, lead. Eagle Pencil Co 71,047, 73,048 

Pens, fountain and stylographic, Eagle Pen- 
cil Co 71 ,046 

Piece goods, certain, Burnaby Manufacturing 

Co 71 ,083 

Plows and parts thereof, Syracuse Chilled 

Plow Co 71,075, 71.076 

Poultry markers, T. Cadwallader 71 .010 

Puzzles, W. A. Bickings 71,042 

Remedy for corns and bunions, T. T. France 71,017 

Rings, animal, A. C. Decker 71,085 

Rubber belting, hose, and packing, Stephen 

Ballard Rubber Co 71.072 

Rugs. Wilton, T. Develon, Jr 71. 0-15 

Saddles and harness, riding, Threefoot 

Bros. & Co 71,088 

Salve for veterinary uses, A. Liebmaun 71.027 

Sheetings, cotton, Indiana Cotton Mills 71.051 

Shirts, collars, and cuffs, Hall, Hartwell & 

Co 71.022 

Shoes, W. Edel stein 71,016 

Silks and satins, William Skinner Manufac- 
turing Co 71 .089 

Soap, Consolidated Soap Co 71,011 

Soap and soap powder. Levor Brothers Co... 71,026 
Suits or rompers, play. Sweet Orr & Co., 

71.036. 71,037 
Suspenders, neckties, and neckscarfs, Tootle 

Campbell Dry Goods Co 71,077 

Toilet preparations, certain, H. L. Galbraith 71.019 

Tongs and ringers, bog. A. C. Decker 71,084 

Toys, certain rubber. Hannoversche Gnmmi- 

Kamm-Campagnie Actien-Gesellschaft. . . . 71,050 
Waists and shirt-waist suits, E. Isaacs & 

Co 71,023 



" DOLLARS & SENSE" FREE. 

"DOLLARS & SENSE" (COTj. HUNTER'S GREAT 
BOOK) free with ADVERTISERS MAGAZIN rJ one 
year at 50 cents. Indispensable to business men who 
advertise. Best " Ad-School *' in existence. Sample 
magazine free. Advertisers Magazine, 75S Com- 
merce Building, Kansas City, Mo. 



Telegraphy 



Circular free. Wonderful 
automatic tea<-her. 5 stvle-s 
$2 up. OMNIGRAPH 
CO.. T>ept. 52, 39 Curt- 
la mil St., New York. 




Print Your Own 

~Z> Cards, circulars, book, newspaper. Press *o. 
Larger $18. Save money. Print for other?, 
big profit. All easy, rules sent. Write fac- 
tory for press catalog, type, paper, etc. 
THE PRESS CO., Meriden, Connecticut. 



SETS OF CASTINGS °£~fe^ 

MODEL ENGINES I 




"ILL. CATALOGUE. K 

_^ALS0 TOOLS, 5j 

WHEELS & PARTS OF MODELSfS 



feOS&M&ttl fe >N\K.Yft\M*S$ 



Removed to 183 Milk Street. 



^: 



How to Build a 5 H. P. 
Gas Engine at Home 

In Scientific American Supplements 
1641 and 1642, E. F. Lake describes simply 
and thoroughly how a five horse power 
gas engine can be built at home, Com- 
plete working drawings are published, 
with exact dimensionsof each part. Price 
by mail for the two Supplements, 2ocents. 

Order from your 
newsdealer or from 



NN 



MUNN & COMPANY 
Publishers 

361 Broadway, New York 



A. 



LABELS. 

'Accepto,'* for cigars, G. Dottling 

'Alphia Brand," for sweater coats, M, 

Metz 

'Crispo," for ice wafer, F. Marchiony 

'Don Gabral," for cigars. G. Dottling 

'Dr. I. H. Lewkowiez's Antiseptic Plate 

Brush," for plate brush for artificial 

teetb, I. H. Lewkowicz 

i( El Arcazo," for cigars, A. C. Heuschel & 

Co 

'Extras." for cigars, G. Dottling 

'l''avoritas,' J for cigars, G. Dottling 

'Figaro," for cigars. G. Dottling 

'Guardamos," for cigars. G, Dottling 

'La Creme 'Disinfect! ne* Toilet Soap," for 

toilet soap, Hygienic Products Co 

'Latest Queen Java Whip," for whips, L. 

H. Beals & Son Co 

'New Bone Rawhide Whip," for whips, L. 

H. Reals & Son Co 

'Panetelas." for cigars, G. Dottling 

'Perfectos," for cigars, G. Dottling 

'Perferidos," for cigars. G. Dottling.. 

'Snrdello," for cigars. G. Sehlegel 

'The '400.' " for roasted blended coffee, 

Githens Rexsamer & Co 

'The (ireke Bandeau Classic Style." for hair 

retaining bands, for toilet purposes, and 

dressing the hair, Fitchburg Horn Goods 

Co. : 

'Universales," for cigars, G. Dottling 



14.444 
14.438 
14,425 



14,441 

14.435 
14.431 
14.428 
14.429 
14,426 

14,439 

14,443 

14,442 
14,432 
14,430 
14,433 
14,436 

14,437 



34,440 
14,434 



PRINTS. 

'All Well." for fine wines and liquors, 

James Olwell & Co 2,366 

'It's All in the Shreds." for shredded cereal 

foods. Natural Food Co 2,368 

'Now Let Them Come," for flour, Washburn 

Crosby Co 2,367 

'The Child's Prayer for Perfect Feet," for 

shoes, W. D. Wright 2,370 

'Watch Glass Order Sheet," for watch crys- 
tals, A. C. Becken Co 2,369 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
«:Iven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In- 
ventors for aDy of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway* New York. 



WINCHESTER 




REPEATING RIFLES FOR HUNTING 

No matter what you hunt or where you hunt, the answer to the 
question "What rifle shall I take ?" is — a Winchester. Win- 
chester Repeating Rifles are made in ten different models for 
all styles of cartridges, from .22 to .50 caliber. Whichever 
model you select, you will find it a reliable and accurate shooter. 

Winchester Guns and Ammunition— the Red W Brand— are made for each other. 

Winchester Repeating Arms Co., New Haven. Conn. 




The One Oil For Your Car 

No matter what style of car you own — steam or gasoline, touring 
car or runabout, air-cooled or water-cooled — there's a specialgra.de of 
Mobiloil for it. A wonderful trouble-proof oil that lubricates most 
at minimum feed. Won't cause fouling of spark plugs and*valves. 

VACUUM 

MOBILOIL 

is the right oil for your car under all conditions. As a safe and scientific 
lubricator for every style and ty^e of automobile engine It has no equal. 

Send for Mobiloil booklet which lists every make of automobile and tells 
what grade of Mobiloil to use for each. It's free. 

Mobiloil in barrels, and in cans with patent pouring: spout, is sold by all 
dealers. Manufactured by 

VACUUM OIL COMPANY, Rochester, N. Y. 



Engineering News 

The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 
100 to 125 pages, 9" x 13", weekly. Send ten cents for sample copy. 

THE ENGINEERING NEWS PUBLISHING CO., 214 Broadway, New York 




COPYRIGHT, I3O0, MUNN 8t CO. 



Scientific 
American 



New York, 



1898-1908 



Engineering Number 

Issued December 5, 1908 
Forms Close Nov. 25, 1908 







N December 5, the publishers 

of the Scientific American 

will issue a most compre- 
hensive monograph number relating 
to the engineering achievements and possibilities of the great City of New 
York. ^ Never in the history of the world have such extensive and costly 
improvements been contemplated and begun, {J Never have such difficult 
transit problems come to such a speedy and successful completion, while 
the projects under way or in contemplation will make New York the wonder 
of the Twentieth Century. fj The remarkable success of our special issues 
will be duplicated and exceeded by this issue which will be the most im- 
portant of them all. fj Notwithstanding the increased circulation there will 
be no increase in rates, fj There will be no extra charge for choice posi- 
tions such as the inside cover pages. ^ Orders for space will be filled in 
the order of their receipt. {J Have strong copy ready and this number cannot 
fail to benefit the advertiser. {J Secure a reservation of space at once. 

MUNN & COMPANY, Publishers 

Scientific American Office, 361 Broadway, New York 

Western Office : 1009 New York Life Building. Chicago 
New England Office: 43 Tremont Street, Boston 



3 28 



Scientific American, 



November 7, 1908. 




ml MANUFACTURE MOULDED AND 
SPECIAL RUBBER GOODS OF EVERY 
DESCRIPTION AND CAN FURNISH 
ANY SPECIAL RUBBER ARTICLE 
TO YOUR SATISFACTION 

^91:93 CHAMBERS STREET. "& 



v_ 



NEW YORK 




DECARBONIZER 

chemically removes carbon from 
cylinders, pitton rin^rs and vaives. 
INCREASES POWER 20 PER CENT 
Volatilizes carbon, in which form it Passes 
out thru exhaust. Injury to metal 
impossible. Agents wanted in certain 
localities. Sample, quart cau. Si. 50. 
Write to-day lor particulars. 

General Accumulator & Battery Co 

128 Second Street, Milwaukee, \VU, 




STEADY LIGHTS 
GOVEKNOR GIVES 
PERFECT REGULATION 



10 K.W. TO 500 K.W. DIRECT CURRENT 
15 TO 1500 H.P. 

Ask f#r Rullctln ID 

RIDCWAY DYNAMO & ENGINE COMPANY 
Ridgway, Pa. 



IF^buKnew 



'what our engine would save you in time 
— work — money — you'd find out now about 
four big 30-day Free Trial Oiler on the 

Waterloo Boy 

the 5 -year 
guaranteed 




gasoline engine 

Wrtte today for free 
catalogue and our 
big special offer. 
Waterloo Gasoline 
Engine Company 

Depl 1» 
Waterloo, Iowa- 



The New Automobile Supply House 




AUT OMO BILE 

Write for our Wfl 

Cnl nine Shoots 



A.lv 



NEW GOOIIS, METHOItS, 
PKKES AND LOCATION 

The Automobile Supply Ilepc. of 

THE RATiM IKON CO., 1*224 Hftrntfj* Slrwl. Omaha, Kelnitskn 




TYPEWRITERS! 



ALL. MAKES REBUILT at 

*4 to H manufacturers prices. 
Rented anywhere or soid on 3 
months approval. Write for 
our money back guarantee; also 
Catalogue and Special Price List. 

UOOKWJBIX-BARNE8 CO., 416 Baldwin Bldg., Chicago, III. I 




TAPES AND RULES 

ARE THE BEST. 

For sale everywhere. Send tor 
Catalog No. 16. 

LUFKIN RULE CO. 

baginaw. Mich.. U.S.A. 

Ntw York ami London. 




|IIBRICATIS7. N ? 

Anything •wk* 

15-21 S.CLSMTON ST. 

chbes iva cq Mt&sreusA 




How Can You Better Invest SI. 75 A Year for 
Your Family than by Stjbschibing Now for 





THE NATIONAL FAMILY PAPER, 



THE 52 ISSUES OF THE VOLUME FOR 1909 WILL 
INCLUDE IN THEIR CONTENTS 

50 Star Articles, by Famous Men and Women; 250 

Capital Stories ; 1 000 Up-to-Date Notes on 

Current Events, Nature and Science; 

2000 One-Minute Stories ; The 

Weekly Medical Article, 

Children's Page, etc. 

SEND FOR SAMPLE COPIES OF THE PAPER AND ILLUSTRATED 
ANNOUNCEMENT FOR 1909. 



FREE 



TO 



A Ii 127 
Every New Subscriber who at once cuts out and sends this 
slip (or the name of this publication) with $1.75 will receive 

All the remaining issues for 1908, including the CD 17 17 



JAN., 
1909. 



Thanksgiving and Christmas Holiday Numbers, 

1909 Calendar, "In Grandmother's Gar- pDCC 



Th 
dei 



lithographed in 13 colors, size 8 x 24 in., 

Then The Youth's' Companion for the 52 weeks of 1909 — a 
library of the best reading for every member of the family. 



THE YOUTH'S COMPANION, BOSTON, MASS. 




Business 
Chances 
Along the 
New Line 



gm^ 



Chicago 

Milwaukee* St. Paul 



Railway 



It is now in course of construction through the Dakotas, Mon- 
tana, Idaho and Washington, to Seattle and Tacoma. This 
extension passes through an unusually rich "diversified farming, 
stock-raising and dairying country, and will develop rapidly. 

Exceptional opportunities are offered merchants and investors 
in the new towns now being opened. 

Maps and descriptive booklets regarding 
this new country are free tor the asking 



F. A. MILLER 

General Passenger Agent 
CHICAGO 



W. S. HOWELL 

Ceneral Eastern Agent 
381 Broadway NEW YORK 



1 



Are you in- 
terested in 
new towns, 
the exceptional 
,Jt opportunities offered 
in them, and the open- 
ing up of a new country ? 
If so, it will be worth 
your while to send for 
pamphlets and folders 
descriptive of the new 
Pacific Coast extension of the 



TheHOLSMAlsf 



High Wheels Travel All Roads Be- 
cause All Roads are Made to be 
Traveled by High Wheels 

The Hulsman is the original lii^'h-wheel- 
ed automobile, and will go where no other 
automobile of eiiual horse power can go— 
up any hill, over rooks, ridges or stumps, 
through deep mud, ruts or sand. Win- 
ner in America's great- 
est 1908 lllll Climb. 
Cheaper than ahorse. Operation 
under lc, a mile. Upkeep tmdei 
lUc. a day. Solid rubber tires— 
no tire troubles. No differential | 
gears or friction clutches. A 
blacksmith can make all ordiu 
ary repairs. Every machine 
guaranteed. Built by the old- 
est and largest manufacturers of 
high-wheeled automobiles ii 
the world. Annual sales 
over $000,000. Write tori 
catalog and testimonials. 
Ilolsmnn Automobile Co. I 
244 Mouaduock Bik. Chica; 



CfoesAnytVhere 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

,5AMPLE5*nd INFORMATION on APPLICATION. 



NICKEL 

AND 

Electro-Plating 

looaniijs no Material 

IBB 

Hanson & VanWinkle 

Co., 

Newark. N. J . 

28 & 30 8. Canal St. 

Cbicaero. 




New British Patent Act 

DLSPONSIBLE manufacturing firm 
operating laro;e, up-to-date brass and 
copper rolling mills in Birmingham, Eng- 
land, is open to receive proposals from 
owners of American Patents protected in 
Great Britain, for the production of any of 
the under-noted articles or machines: 

Blanking Machines. 

Cupping Machines. 

Drawing Presses. 

Power Stamping Machines. 

Cartridge Piercing Machines. 

Heading Machines. 

Indenting Machines. 

Bullet Machines of every de- 
scription. 

Cutting=off Machines 

Automatic Feeds for the whole 
of the above. 

Machines for the Manufacture 
of Explosives. 

Paper Tube Rolling Machine for 
Sporting Case Work. 

Paper Tube Polishing /Machines. 

Rivet and Nail Machines. 

Detonator Machinery. 

Wire Covering Machinery. 

Apply in first instance to 

J. H. L_ A U &l CO. 

P. 0. Box 580, New York City, New York 




2H Cushman 

The 

"MOTOR OF MERIT" 

Honestly Built 
Honestly Sold 
2,4,8, 14H.P. 

They are made for 
the man who wants 
the best. 

Cushman Motor Co. 
2026 N. St., Lincoln, Nebr., U.S.A. 



TheWaJl Between 



LACK 




^RAINING 




There's a high stone wall between the untrained worker , 
and the man of special training; betweer* the daily bread 
wages and a good salary ; between b< iig ' one of the 
hands " and " one of the heads of a business, Don't 
t?t that wall slop you. There's a way over it — 



LEARN MORE 



You must have training now-a-days. You can't 
afford to guess- you must know. Special training 
fits you for big things, gives you the best chances, insures 
you a lifetime hold on a big, welUpaid job. 

Spare time Study willgiveyouthattrainingathome, 
add to you practical knowledge, fit you to earn more 
and more salary — to be your best and do your best. 

The help, suggestions and advice of the American 
School of Correspondence free and freely given — will 
show you how to get a climbing hold on the wall 
between you and a successful caieer. S ; mply send 
us the coupon - and do it today. No ooJigation on your 
part. We employ no agents. 

American School of Correspondence 

CHICAGO, U.S.A. 

FREE INFORMATION COUPON 

Clip and Mail To-day 

American School of Correspondence: 

Please send me FREE illustrated 2u0-page handbook of 
engineering information. I am interested in the course 
marked "X." 
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